io Wl r/titurro VA atÞ them” 7 


: TM A THEM AT [Cal 
1NSTFT%W Til Q:'Ns" 


14 Shewing heyConfiriin an 
8-1 Uſe py: the "Natural and A 
| Smt, Tangent, and" Secanrs 


. 4 —_ \ #4 

bers, ani all *% 
. n x E3,z > $13 ns + a> "=p 
2+ {In the Generaf ſolutions 


"hater Zlanar 

i257 JEET. - oo Hd 

+} [Their more particular epplietins i 

1k AS TRONOMTE, : > 
EEE and. 

| NAV IG ATFON,. 


— — 


By Joy OHN N NEWTON. 


Bpy 108 MK, 
=) ſuch as have ac- 


RR 


Salt and thence to "the © 


b OS Eee Tanpents, 2nd SEcants 


x 
* 


F\. 


of 
Sav aw hg De 
we bave bad 


and then wg d 
eee | 
conclude the firſt Part of our 

And in the. ſecond Part wet have or 


applicarios of altthe vraer ces Rn 
ſoft, and then to Dialling 4rd 


r ++ 'Iindur a | t 
oÞ rpms = ; 
2F- tion ,whory's catch 4 
P72 Ce Dern eels, 8 ? 2# 

meſtofthe ED HAN WR  folunt . : 
fa WE ! to araabyrndec ht 


[4 
lag Naviga 
pe i other [lems 4s are now 4- 


cxSca-meti of moſt Fequent ſe; att 
yuto *8 Table of meridional 
| et wel in 


\ fotheR 
bent then that which 


ſhort Ep tr noul ahead be verycinte 
pertinent to invvyinedule axy further xn 
__ =» ia our Inſttationt Df res, 


expralp ed, in ie ie t 


and Seconds, to 786 
numbers, with#W# 4 "tk 


TEORuKSTS 
, . 
: 


g wool doxe regs”. =) -x 
Themefofthi was afithe rey e "5H 
our private uſe, and on bet forth 
good of others, : 6k 


On 2 vu ES uu Wo has $2 OW TY ©” *% 


» 


"RR SK K x" VP 4s 
ef 8 Ian, 
ws 4 *..43; _ F a 


_s Tour $02S 380: 


Ab y wb. , 
|S EIIE tor Foe $6: gg < oo 


ILL, 

a 8518 htcet 

Ma 2a 1; va [oP 

. In &- 349d 

"363 of 123398 

Unof2t 2g Ni ve i0t 
ka of ARS SY 4g 
IG IMG RAGS. 11 034 A 
>: IT rote kann 


TO IP 4 
-;nos 2702 7 o2a]t od Joh os 7s." 
"1.4.78 wmngh ni 3: =o nl ; 

"1. 

* 2" £7 


f a * 
4 = » 
- # oy ” ” 2 


o Vih 1 0d yarn 


23 AURA lords Toeniml ns whom 
| 


4 > T4 
13754 1@ 275gp 


y , the 
us : of | choſe wrernars 
5 ane ad her to que Plains, 


jcigare of Length, 


ve LOAF 


kd 


» as. 4." _— 


=,” RT” we 


=, 5 Wu EEE. 


harh piber pa org : $ 0 
AandB are the c: 


AB, En 
Pm wha. 1p 
(#) 


4 7 T2190 wy 


phe 


, © 
menſions , Jengeb, and 
thickneſs,” 

«47; Aache eds; lic or bonds of 


"ID. 0 bur 


rs the-line, '{6'are 
rd | bows Sad cabs lofi 
may” 


perficies ; as in tory 


lain or Soperficies here 
incs , which are the cnrrans or links 
thereof, 


ths is 4 _— 
enkeny 


KL. CR:SOS1 k = donde ame; * 
> -/EIeb) : S226 112 2:44 £21407 SUN 
mu Pg » © P44 . 
So aarers oa0 amen rameres oa, 
antes ma Danes. wi 0: Ive £; 
1 no Sees on amy 
N:- 1uD 96908 | 
_< wImnt Aon 
| KOI If 


\ 4 > DS, fa x 5 


_y 13 1812 77 uy dat "of 
yaa 


wh che fourh parr ofa 


VS. 'berywixe the Semi- 
"* 487221405490 L , "4 | "= 

RES TIES 7 | m< co Ls 
'/ -Uingp th vle-iats ro! equi? pairs, 
E253 a 

of wt pans the one he r 


£ ſachs Circle, * the 
Shel BDEC is rhs line 


Ay _ Tikes into rwo Gqtal parts, ſo is-A BD, 
* erXBC, the Quadrane or fourth part of 
| the Circle, 


| "HAS ofa Circle is a 
FX 4 DIP right line and a 
_ friſeegie Semis as in 
ia 19 pl B GH is a ſegmenr or 

E part - or CBDE,-contained un- 
 dertheright line FH Glefle than the Dia- 

-- -merexC AD. 

y the application of fra lines 


one to another 
els, Angles, and many Lied 


x5, A Parallel lines a line dremnly he 


equidiftant in all places ore from 
which being drawn to.4n 1 
would never meet or COMCUr; As tp 
by theſe two lines, AB and CD! : 


$$ 


A Circular ol is & Cieele drawn 3 
within or without anether C le * 
:fame center223 You mity ED the 
rwo'Circles 'BCDE; Wan b. FOH1, | 
Cireles-are both'sf them. drawn \ſpon 


on x1 _——_— UH «Jo . x 8 
6, 42403 &, 0191516 367 1 5% gy 7 cect dm 


5 2ti1 2f ©-120094 9012 Þf:s It: br ” 


3 og; 21nik 5 185 977 "3 JIN 54 $— 


%4 Sw 4 
%- 


" FF. * 
w + A 


T 


%, "\ a.” 
a » As "4 
. - 


e, 


* 3. | i 
& F +” - 4 PR. » A. 


"% hs Ee erm. 


WyStt 422 ifs i 1 


* avggs 10 « £ ai 31 Wt + WAYRY A 


| £4:7 25 98 ow. ns T2 wo B/#2/ve 


01.6 932 KT nA ib 


20% WES DI” 
otgns 21128" 3 


445 : ens 1d gin & nEns, 
w— WE 219 ns.d3 1226519 4 23196-2360 


ng _— mo 
1: ooh 
ui has: 


, . 
- 


x * 
-# 


E- 


IFN Et is thar which s be 

a angle; cABE isan 

DN © beak ito ls han he right 
{IS 


Obtuſe Angle is that which. is 


than a right angle; CBE inthe 
gr ter than the angle ABC 


= 


theacinc 
"ng es DER. 
"x ne ns 


* Fas he,qu 7a ike ances 
* by qpreſt io numby 23, EY* ty . 


[i ' - 4 = 
- 7 4&8 TX YL 
*E. 1 s 4 F ; * 

+ TX 


- - : 
> ”., 


- l ws” 17 + - 
* 3 FE bY 
PY T 4 - 
3s A 
> >, 
4 4 
"oO. : he « 


x » CS - 
"As t- agele is. 2 


14 3a ee 7 


w% 


SY” 


MY 4 lubreud ** rave wen. ow , 
, ; IIETN 


n alanetiT n; 17 %o nhd WF 
>f; Ok (xVes eooul that, V3 di 


Lbs 


gen HE þ4 
"4% «J | 2. 
366 AJ E*; 


: 
FL 
£ 


4 © » 


or 


— 
A.» 
ef 


in the following Scheme the tia a 
and Y Z'are parallel, and thereforethaay 
gs XIC, andl CY axe cqual; . Th hs 


woxiCmdzcry 


FY 73 _ 
Yo "bs 30 # a8yi, 
IP: 7113 02 {x79 
xray & AO 2 mzxd.SI1 I 
Pane 50 No 12d Obas] extion 
2113 dna daidy to logs alazaicn 


"Fa Es " 


7 2 2002 09.3 21 


EW un T__ 
20) TRE ack Gn, 
6 ., oÞ , L 
> \ 39! bo nl 3 Daly 


& 


= a 
d4 
> 


we\ dye X MF lon 


d\ 122:p3 cans 


= ._ Demovſreto. p 
nſtriation of is 
7% = Rb he Ye dif- 
©" i i. here is ſpoken of three lines, 
* there Lions, and therefore if we rake the 
th INE, f which the ſquare- HR, 
4 [wort will berhic Tame with that" in the 
2ycS.o a. As if the of the 
rf 2 wes twofoor, the ſecond four, and 
Laing is isevidenr, chat as four 
5 fourls 16,40 two times eighr is 18,and 
what hath been Cl of four pro- 
arg nero a Oe 
| | Yheor. If '« right Lins divided 
| = pry hnrany 
right angled fi- 
wimater web Ss | 
of 


made the ſquare C Fyc 
line QGparallelco NF, and: 
ſancs, than. Bac iv angle 
with'the ſquare of CQrhark 
I G, equal to the ſquire of T/ 
ſquate C - SHALE T2 


PF. 


i 


a 2 b 
i Ft \* 2 - 
+ "o yy.” q | «x 
7 phe Hu? £4 
2 ws *? Ly. 


+! 4 
#27. < +, 
Ya i 
* 


1 


Dnetey 


of: 


"thts ia 


» © IJ 


Cond 24 þ 


ie 7p 4b 


AL ABC, KL be- 

: ing p« ©; ir cunerh 4 

: bank Mie fe AC of one fourth, and alſo ir 

eff frotn the: fide A B one chird 

; the reaſon becauſe the right line | 
| off one third part from 

G1.B; dr therefore ir : 


we 


Ko foto Rent 


XB Cand 
angie Trang: 


D, atA andA, 
one tothe 


phed to'f CS ORs | TED 
goo 12 cons th be 64-4 = 4 | AG" 


Taxi 1 LARS 
OS win finds 12 


XV x, We : 
« \ . 
nA. 


- 
4 - 


exc 


fe cd tt 
ba AE, all cn by 
cxefore, X 
— Ab ET, 


As AB woA Dt Ces Up 
har OEngd B Gag ng 
foregoing. / 


. Theor, 12a 


"acai the fides including —_ 
gle ard equelco the rhe rbind = 


4% *, 
—. 


In che right angled plain triangle av a] 
right anged ac thekdes A and Ga Can 
equal in power tothe third fide AC 38h 


3 the ſquares = are is 9 SOl . 
Coorg Jr ASfLLa 


«s 
_ 


Gere Sh nao ds; _beceuſe thieh 
cucleA BC is 360 degrees, and the 


ples of a plain tr cannot ex- | 


Tree: y00nga right angles, by the 
Ding ,- by as every chin is 
thite Not 306, ſo'erery angle © 
Dy the onethird df 180, © + 


omtheinpte ABC, Jer there 
awr = diakieecr BED , and from | 
Ss the circumference, ler there 
* drawn the two Radlii or ſemidiameters 
TAC 1 fay then that the divided 
d and DBC are rhe onc halfe 
AED adDEC: forthe an-". 


- whfith & uf? one, rheb 
d the afgle ADD. 5 


A 
» 


9 © < PT 
*5 242: 14% 


adheres ufs the retangts 


is cqual to the retangle {D Ain 
th hercof, 


md EAB equall beeauſe the arch 
Ci double meaſure of them. both by 


ing, theeringitsB DC; 
E A Ee, « Fontryom.p ets 
" bythe 18 arid 16 Theoremes$otf rhis 
7 ter, that & as BD co DCloisAB to 
Ezand therefore alſo rhe reQangle of B D 
rw tothe re&angle of DC in AB, 


| BDinCE nhre by 
wDAinBC moreby D 
Hoy bed 


31, bw 1wo T nyc is TI 
# circle'c bin the cireley, = 


ade e 
"8 RAE wnder the fi at 


Demonſtration, 
In- che trigogle: ABD, the 

and A DB are\cqual rothea 
and A BC, becauſe of their common 
ar A, Jnd their . righr angles ar B 8 
'and j#he triangle CDB, che angle. C. 
andB D'Cmrecquat to the 2 A 
and C A B,becauſe of their common 


 RHGDBE, 

fag ergy on dprippretrhs 
"DEA EFindhoatber and the angle CB H 
DEF, therefore CH in. 
F in the other , for if che 
thet the baſe C F from , 


RJ < — 


afe its Y therwo 10 GeV Jon. 


= Wy 
+I 
* 


Se 
m "> 
C a 
- 
- 
- 
. 


by the laſt” 
les. 


_ 


| co - Bn OT 
ſo ih Gro BY 


of 6th -Sefoiber bays 
a 


Fa ee 
{URGE the ache oo 
< « D | 
wp > Abi6 as a 
**>, b » Fs 4:78" 5387 
$8 42S, I SITY he 


* 
Toe 


- > 


ay, 2nd ; abe 
EE diws, or the 
ries of «cit reduced * 


LE 2. L2G. 
I Neel | 


- An 4-cine- ben”, bi 6 

wa fe, # "Z A < 
had. => 15 
#7, Sed fv - dans o#ak 
"+ V7. 7 6s 7 Se {% | 
PF ey * 5 4a 


; whole cle | into To Rua 
| fg: 


A 
-f 


un- 


<K +. 


” 
which lividerh the eel aſe pho 
uncqual fremencs 2. and. ſo on the one ae 
lubtendeth an arch lefs then a ſemicircle: x 
and on the orher. fide fubrendeth an arch © 
morethen a-femicircle, asche right las Ky 
on rhe onc kde fubrendeth the 


* 
* _ ” - 
£22 — —— 


, 


a *v ww - 5 

., . , 
8 - - ” 

_ P / 

=— P : % 

"i MA.3 

a # 
F e « % o , 

O90 TY pon, on on 


bo V 

"% 

” T ww 

4 1.4 
a 


” 
c 
Fd 'Y 


CEG greaterthena Q 
y Jap "V2" v9 


» 


Tag, | 


Co. 


, and Secancs arc Forthi 4446 ' | 

onal re-it, that is,. they: #re in- 
an "true whole. numbers or 
: decades afe bur | 


to' w Ridin; fore 


t a why Tables IST, PN -- bo. 
and .SECANtS Cannot be exaGly Dae. : = 


meanes ; and 
So aroma nerend ghee 
agar hk 


raken of cen h 


fies | here Ay ar ex gy cntianoss 0 
x Ba true: therefore the. mm 
of rheſe Tables. is 40. be, rhe 


: the pert ron, toad the an | 


& ah Quadree R Eros 
> EST 7 or 


pf | ITO 
you muſk-fiext finde Sees 


4 


bs > Sines of all the arches lefle thena 
x ; + the ſame parts as the Kadi- 
_ er bign & ir'be, 


wharſoey 
"Tory 


Y 332; Tho righe Since in As of the 
Tables are cicher primary or ſecondbry. 
E-- i6 Sided are thoſe, by which the 
this >< Radius vor 

tithary Sipe., t | 


i no 50) 


ACB are 126, by the 18 of the ſecond, - 
andare alſo equal, : becauſe the GdeS'UC - 
and 4 B which are oppoſiteunto drags 
cqual, for they are xwo Radily 
work, and cherefete' cirher of he us E- 
are 60 parts, and —_— be 
triangle is equ | whale 4+ 
ny nog les es 
'BC being Radii,, whe" fide BC: "= 
whole Sine js equal tothe file of & Bfuno _ | 
| pled figure inſcribed in 3 circle; 6r way ty 


proved, 
" Ourofthe Radiat Ws 


or- 
- 


3 


_ $2, 


| (49) . Wo 
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whoſe ſquar root is the ſubtenſe of 60 de= __ 
eÞ greesor the fide &f an c<quilateral wriangle *. 7 
aſcribed in a circle, : 
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Example, 

Ler the diameter C B be 2060,0060. 
F $000.0000, the ſquare thereof is 400000, 
Jy ©0007,00000.60000,00000,00000, The 

ſubrenſe of A B. is I00000,00000,00000, 

The (quarethercof is tooog0,00000,00000, 
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m the ſquare of C B, the remainder 13 
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® bo a won root 193265 ,o8075 ,6 8877. nf 
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|" 24, The Subtenſe of go degrees is tho ÞF «6, 
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| | takrke be found, tip! 
O E > 


COO 
BH of i 
. The Rule, 000 
-Kiaiply the A ge the | 739 


.< «3, ; _ 
+» *.18 —- - , 0 


wy 


UMI 


(51) : 
ſquare root of balf the produ@ "is. the.ſub-. 2 
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Te inſcribed ina circle. | . 
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becauſe rhe fides '-A B, 4 C, and BC do 
make a right angled triangle, right angled # 
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c0090,00000,90000,00000, the halt where * * 
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J 00009, whoſe ſquare root 141421, 3561g+ 4 
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a 25 The ſubtenſe of 36 degrees isthe fide | -1 


The Rule, | diu 
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- FF. which being biſeRed in the pointH dray the 7 
T lincH E, then continue the ſegment H*Be © 7 
K, making H Kequal ro HE and-ypon the 
line K B make the ſquare B D, ther the Ra- 
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TIc- Y by the 25 of the ſecond, and KB is equal. 2 
; of thereunto; now then becauſe the Radius EB 
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36 BY EB Hright angled ar B, by the 214þ. of the 3 
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, For example, 

Let the Radius EB be 100000,00000,00000 
thea is BH, or the half thereof 500008, 
06000,00000, the ſquare of E Bis 100600" 
©0600 ,00000,00000,00000,00000, and the 
ſquare of B H 250900,00000,00000,00000, 
,00000,00000,00000, \ The ſumme of theſe 
two ſquares, viz 125000,00000,00080, 
©00009,90000, ©0000, is the ſquare of Fo b 
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may thus be found,” 


 - The Rule, 
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diameter, the remaincr maltiplied by the 


R:dius ,ſhall be the ſquare of one fide of a 


& . - Pentagon, whoſe ſquare 100t ſhall be the 
+ _.fideirſclf, or ſubrenſe of 92 degrees, 


; TheReaſon of the Rule. 

In the following Dragram let AC be the 
fide of a decangle, equal to C X in the di- 
amcter, and ler the reſt.of the ſemicircle 
be biſeed. in the point E, then ſhall either 
of the right lines A'E er E B repxeſent the 


ide of an equilateral penragon, for AC the 
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degrees the tenth part of a circle, and 


therefore AE B rtheremaining arch of a {c- 


micircle is 144 degrees, the half wheredf 


AE or E B is 72. degrees , the faft part of « 
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are in equal ſegments of the ſame circle by 
the1g of the ſecond”; and their baſes A B 
and E X are <qual by the; of the ſeconds? 
ate becauſe E X is equattro AE, it is. alſo! 
equal ro E'B, and fo the triangle EXÞ is 
equicrural, and fo is rhe triangle E-DB, þ 
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cond Chapter, thatisas DBroEB; ſo is 
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* roovis the (ide EB, or ſubtenſe of 72 de- an 
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Example. 


* Let AC, the fide ofa decangle or the 
| ſubrenſe of 36 degrees, be as before: 
A 61803 39887 49895, which being ſubſtraQ- 
” ed from the diameter B C 200000,00000. 
2 ©0000, the remainer is X B, 13$1966011- 
x 5110s, Which being multiplied by the Ra- 

dius DB, rhe produR 1381966011251105 
$000,00008,0000, ſhall be the ſquare of 
Fr: whoſe mm root 11755705045 84946 


& the right line E B, the fide of a Pentagon 
er ſubrenſe of 72 degrees. F 
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Hence it followes, that the ſubtenſe of * 
an arch lefle then a ſemicircle being given, * 
the ſubrenſe of half the complement r6a 
ſemicircle is given alſo, F 

Thus much of the primatic Sines, the 
ſecondary Sines or all the Sines remaining 
may be found by theſe and the Propofitions 
following 


[ 


27, The ſubrenſes of any two arches 
together lefſc rhen a ſemicircle beipg given, 
to fande: the ſubrenſe of both thoſe arches, 


The Rule. 


Finde the ſubrenſe of their complements 
to a ſemicircle, by the 23 hereof ; then mul- 
tiply cach fubrenſe given by the ſubrenſe of 
the complement of To other ſubtenſe given, 
the ſum of both rhe produRs being divided 
by the diameter, ſhall be the fubreaſc of 
beth the arches given, 


Pak 
k ' ; 


i 5 Tt 
| 4%: by ay L. 


1 
* 


(58): 


The reaſon of the Rule, 


aa 


'F 


- The rightlines AE and Al, and let the ſub- 
” * Tenſe of both thoſe arches be the right line 
” El,ktthediametcr AQ. be drawn-ro the 


TL. 


-* very point m which the ſubrenſes of he: 
given axches do concurre, ts wit; in the 
pyint A, Then draw the right lincs E Oand 
1.Q, which with the- diameter. and rhe. 
fubenſes given, do make the two right an- 
gt Triangles AED and AI O, right an- 
" gxdatE and 1 (by the 19/h;of the Reqpd | 


Fo 
We 


Letthe ſubrenſes of the given arches be: 


oO a nO f5mone AaASWw nt ww HLA 


UMI 


i - > am © mo film woe Nc ec _ © 


b- 


orces. T41424.35623.7;053 the  progde&t 
f - 414 7) Þ* 


Gainetes - A O, n00c00,00000,09 CO; lea" 


(Y 
And therefore the fides EO and 1 O ire {4 
given by the 23 hereof, and: conſequently # 
the right angled Goores made of A'E'*and* 
IO,AlandEO, to which the r: phe anpled'$ 
Geare made of the diagonals El and AO 
is equal by the 20th, of the ſecond, and % 
therefore the ſummie of the right angled fi- * 
gires made of AE andT O, and 4ltovf A L4 
and EO, being divided by the diarheter ® 
AO, the quotieng is E.I, the ſubrenſe of * 
both the arches'given, 


"y 
Evample, 


Let A1, rhe fide of a (quare or ſubrcnſe : 
of 95 deg ecs be L4 F421, 3 j623, 73c $9. Apd 3 
E * + the ide If a triangle, or {ubrenlt- (#1 

120 d: grecs, £7 3265.c307 5.68: 77, the pb 
Fi & 6. thicſe two will: be 2449" 897 41 7Y-® 
J 77459465844164315, Ler AE, thc fide 
of a {1% angled hg:rc, or che ſubrewſe of to * 
degrecs be 40; 000. 00000,y0000,Amd 1 O,7? 
the fide of a 19t:are , or ſurrcnfc of go de- 


of thcle-two will be (41421, 356: þ 73059, 
e09000,0c000,0,0000, fire nme race 
rwo pr oduCts 1867703305 1502 77365 24 
4416435, And th.s fu mme divided by the 


yeclr 


(66) 


i yeth in the quotient for the fide E 1,or ſub- f 


© tenſe of 150 degrees, 1931851652578136, 
- the half whereof 965925826389068, is the 
” -Sinc of 75 degrees, | 


| 28 The ſubtenſes of any two arches lefſe 
'-* thena Semicircle being given, to finde the 
+. ſubtenſe of rhe difference of thoſe arch- 


be, 
The Riwvle. 


Finde the fubtenſes of rheir complements 
 Ttoa fcmicircle, by the 23 hereof, as before; 
' then multiply cach ſubrenſe given, by the 
> - Tubrenſe of rhe complement of the other 
-  fubrenſc given; the leſter produR being: 
: fubftrated from the greater, and their dif- 
, ference divided by the diameter, ſhall be 
© the ſubtenſe of the difference of the arch- 
> > C3 given. 


The Reaſon of the Rule, 


Ler the ſubrenſes of the given arches be 
AE and EI, and ler rhe ſubrenſe ſought be 
* rheright line E 1; then becauſe the right 
. angled figure made of-the diagonals A I 
7 andEO iscqual to the right angled figure 


made 


(61) 9 


made of their oppoſite fides, by the 20 of 3 
the ſecond ; rherefore if I ſubſtrag the 4 
right angled figure made of AE-andT O, * 
from the righr angled figure made of Aland > 
E O the remainer will be the right angley | 
figure of 4 O and EI, which being divided -* 


by the diameter AO, leaveth in the qua» 
tient E A, 2 
Example, s 


Let the right angled figure 4 I and 2 


E O be the ſame with te former,, s 
3449489742783177659465344164315 

the right angled figure of A E d1O0 
14142135 62373059. 00000, D, 00000, 
Their difference ſhall be 1035 :h61804100< 
$2659465344164315, which divided by the 1 
diameter 4 O, leaych invlie vo 7 


»+ #.z> —"—_ : F 
"tx. 5&7 bk  T 


(53) 


© "difference of the arches of 60 and 99, that 
+ 1s, for the ſubrenſe of - 36 degiees, The 
# halt whereof, viz 253819045102520, 45 
the fine of 15 degrees 


"* 29, The fine of: an arch lefle thei a 
- Quadrant being given , togerhe. witlythe 
fine of half his complement , to finde the 
*- fic of an arch-<qual to the ccmmplement 
6f 'the 'arch given, and the halt comple- 
ment added together, 


The Ru le, 


Multipty the double of the fine given, 
by the finc of. hal: his complement, the 
"Pcodutt divided by the Radius; will leave 
| Fu quericnt, a number, which being ad- 

ed ro the fine of the halt complement 
ſhall bc the fine of the arch ought, 

_ L5H 
The reaſon of the Rule, 


%\ 


\ 

Let EAI bea quadrint, and in thariſet 
'the arches'{ $, SV, VE becqua, thin 
let the la&arch VE be biſctedin Y , 594 
ſer the Qnagrant be made into 2 SEMiCiL- 
cle, andr12c aihes OC, CL, L E,cquafl 

| 


Oo 


1] "53h 4 — 4D 


:$176j80g0205041, for the ſubrenſe of the 


( 
t 
| 
( 
a 
P 


ts the forner: then ſhall the right "lines? 


right angled triangles I-AM, Cp M, and. 


perpendiculaxty upon—the rpatallel-righte/! 


(63) 


LVand CS be parallels ro the dizmener 7 
OAI, and biſeed by the Radius AE; and * 
becauſe Y V is half ef the arch'E'V it & © 
alſo the half of the arch-V:S ar-S1% ard 
equal to the arches 1B , C G, or GO, Then ©? 
ler there be drawn theright lines EV, L S, 2 
CI, and GB, peependicular to the Radius 3 
AY, and biſe&ed by it, I ſay, then that the"? 


*? 
ds 


S © N. are equiangled, for the archey C Or 
GL, and SI are <qual, by che work, and, 
the double meaſures of the angles AIM, 
PCM, and PSN, andthisagfles A ML 
CMP, and P NS are <cquall, that is, righs, 
apples, becauſe the right line A doth fall, 


4 (64) 
© lines L SandCT, and now where two an- 
| xy are equal, there the third is cquall,b'y 
- the 18h, of the ſccond ; and. confequenaly 
5 he fides of the triangles 4M, CPM, and 


. F. 
LL— 

C *| Fe 
$ C 
Sore , 
" — b 
o Mn I 1 
*B x 
| | | t] 
© Thacis, as Ml, is to 4M: foisCP, to S 
PM; ſoisPS, ro PN, and then by li 
x ion, as Al, .AM: fois CS,to & 
> KEN. Now then let E Sbe the archgiyen, ” 
tand'$j1 rhe complement thereof ro a Qua- 7 
4 enisC GorlB, being cquatto ah 
Y, the halfof the ſaid complement S 1, of 

is the Sine thereof, and rhe Sine 

right line HS, and the doubte 
the difference berween A M, E 


CGorlB, and ANrhe Sine 
Lis the Radius, and iris a 
Lings.. © 4. of | xetdy . 


nds. 


(65) 


ready proved, that AI isin propo ion £0 
AN, asC S,isto M N; therefore if you 3 


muliply 4M by SC, and divide the pro- 
dut by AI, the quotient will bc N M, 
which being added to .4 M, doth make 
AN'the Sine or the arch ſought, 


Example. 


LetES, the arch given, be 84 degrees, 


and the Sine thereof 9945219 , which > 


doubled is 19890438 , the Sine of z de- 
grees , the halfe complement is $23360, 
by which the double Sine of 84 degrees be- 
ing multiplied, the produR will be 104098- 
£9.631680, which divided by the Radius, 
the quotient will be 1040985 9, from which 
alſo cutting off che laſt figure, becaule the 
Sine of 3 degrees was at firſt raken too 
little, and adding the remainer to, the 


vine of 3 degrees , the aggregate 1564345 © - 
c 


is the Sine of 6 degrees, complement of 
84, and ef 3 degrees, the halfe comple- 
ment addcd togerher,thatis, ir is the fine 
of 9 degrees, 


30, The ſubrenſe of an arch bei a . 
ven, to find the ſybrenſe of the.rriple az Ic 


« -., 4” y 


w\£ 


%, 


\ 


f 


(6) 


The Rule. 


Muriply the ſubrenſe given by thrice Ra- 


* dias ſquare, and from the produR ſubſtraR 


the cube of the ſubrenſe given,what remain« 
eth ſhall be the ſub tenſe of rhe criple arch. 


The reaſon of the Rule, + 


. Tf in a circumference you diſtinguiſh three 


'Ehuall parts from O the cnd' of the Diame- 


ter, with che letters AB C and draw the ſub- 
tenſes as in the ſcheame, making M X <qual 


to MB D,drawingalſo AX and AB andthe 
* diameter N RA, then ſhall rhe triangles 
BMX and AR © be cquicrurall becauſe R A 
'andR O are two Radii, and MB and MX 
"Are cqual by the worke , and the angles 


BMXandARO are equal by the r gfh of 
the ſecond ; and therefore the triangles 
BMX andAR©O arccequiangled by the 23 


' ofthe ſecond, and becauſe the fides MB and 


M X are cqual and A M common to both the 
triangles A MB and AM X,therefore AX is 
equaltoAB by the 24th of the ſecond, and 


"AB is cqualro A O bythe work, and there- 
* fore A X isallo equal ro AB,and the angles 


AXOandAO X arc <cqual bythe 24th of 


(67) 
the ſecond, and the riangles AO X ap! 
ARO are like, becauſe che angle AORk® 
/ common to beth & rtherfore as AR xo AO, fo- 


% 
& 


\4- is AOrto OX;rhar is A O ſquare divided by 
a& Radius, is equal toO X and O'Sis equal ? 
In« to A Oand OX to AS,becauſe the rriangles 
ch. AOXandAOS are equianrgled, the an- 


gles SAO andAO X are cqual becauſe”? 
they are the ſame with two of the angles in* 
the equiapgled triangle A R O; and = an-.. 
ree gles AO Sand X AO are equa], becauſe- 


they are meaſured by cqual. arches , for 
A.C the double of AO, is the double meas 
Jare of the angle A O'S, by the nineteen 
þ the ſecond, and A © is the mean 


MT 
\. 


AT 


4 (63) 
ARO cqualtoXAO, becanſe the trian- 
gles AR OandAOX arc like, And then 


> becauſe AS iscqualroOX,S N muſt needs 
- beequalroMXor MB, andtheright ang- 
» led made of O'S and SC, is equal 
© tothe right angled figure made of AS and 
> SN, by the 21th. of the ſecond, that is, as 


.05,toNS, ſois SAtoSC, 


” Nowthenwe have already proved, that 
the ſquare of 4 O divided by Radius, is e- 
 qualtoO X,and alſptharO X is equal ro 
*$ A, and therefore SN is lefs then twice 
Radius by the right line A S; or thus, N'S 


| 


" 
ff Sy : 'T 
- \ 4 . 


«2 21 vice Radius leſs by A O ſquare we = 


(69) br 
byRadiust andN $ multiplied by S A in 
the ſame with twice Radius lefle by 40 
ſquare divided by Radius, multiplied into - 
AO ſquare divided by Radius,and NS mul-_ 
riplied by S A is equalto S C multiplied 
OS; and therefore twice Radius lefs 4 
ſquare divided by Rad. multiplied by 4 O 
ſquare divided by Radius, is qual ro SC, 
multiplied by SO : or thus, 2 Radius lefs 
AO ſquare divided by Radius, mulriplied 
into A O ſquare divided by Radius, and di- 
vided by 4AQorSO is equal to $C. AR 
che parts of rhe firſt fide of rhis Equation 
are fra&ions, except A O and the two Ra- 
dii,as will plainly appear,by ſerting ir down 
according tothe form of Symbolical or ſpe- 
cious Arithmerick ; uhus. 


«Rad... imo divided by 4 @ 4 


==SC. Which being reduced into an im- 
| nar Amar 19m, Radius by 
Radius, theEquarion will run thus : | 
2 Rad,aa-- AO a8, AOae ,.,. . 
bs” ma” 
A0=ZSC. ; 
Andthen theſe two fraQtions having one | 
common dcaominator, they may be _ | 


(76) 
*<ed-into one after the manner of vulgar 
- -fraftions, that is, by mulriplying the nume- 
” -rgtors, the produt will be a new numera- * 
E tor, and by multiplying the denominators AO 
© che produ@ will be a new denominator; thus AY 
mulciplying the .numeraters, 2 Rad, 4 « 
- --AO 24 by the numerator A O aa, the. 
\ 77E 2 Rad, ſquare into A O ſquare, |} q.£ 
$ A O fquare ſquare, as doth appear by 


, oo 
S, 
\ 


| *. Y ou 
- the operation ; z rw 
2Rad.ca-- 4'0 a2 | be 

AQO aa nl 

2Rad.,aa » 41) aa--A'O aaa | the 

din 


- * And then rhe denominators being mulci-" A; 
plied by the other, that is, Radius being” B 
= multiplied by Radius, the produft wilf'be? oY 
Radius ca for a new denominator, and then 

EtheEquation will run thus ; * le: 


C 2Rad, 4a» AO ac-- AO aan ...._ wt 
> aw Cue Ree —  -dividee 
*M Radius 4 @ thi 
by A 0=S.C:: bur before this fraQtion can Al 
be divided by. 4 O, A © being a_whole R: 
- outhber, muſt be reduced. into an improper di 
- fraQtion, by ſubſcribing an Unite; "and then wi 
* She Equation will be ; 44 4 A 
Eno 402 07 2 Rad, A 


7 S. 


” - 
- ro - - - - - , . - - 
. » * ” 


- 
"WE> 
= 4 » 


(72) 


2 Rad, aa * AO 44-- AO4are 
Rad.ac 
AO 


—— —5C, Nowas in yulgarfraRtions,, if 


divided up" | 


LS 4 Li, —=z wr 4 | Ls | 
# 


I . 
you multiply the numerator of the dividend * 
by the depominatos of the diviſor, the —_ "I 
| du ſhall be a new numerator; again, if 

you multiply the ,denominator of k < divi- 
dend by the numerator of - rhe diviſor, their 
produtt ſhall be a new denominator, and 
this new fraQion is the Quotient ſought: 
in this example, the numerator will be ſtill 
the ſame, and the denominator will be Ra- 2 
dins (quare multiplied in AO, and the fra- 
: Qion will be 
2Rad.aa »« AO as--AO aaaa 


Rad:az # AO; And in x8 
leaſt rermes it 1s 
d, aa « AO--AO aas 
do neL =SC, In words 


Rad. aa 
thus : Twice Radius ſquare m11riplied in” 
AO, lefle by the cube of AO divided" by 
Radius ſquare is equal to SC, And by ad-" _- 
ding AO to borh hides of the: Equation, ir. 
will be, twice Radius ſquare in AO, lefle* 
A'O cube divided by Radius ſquare , more” 

AO, iscqualtoSC more AO, thar is,” rs 


OC. 


_**W (77) 
FPS C. Hcre again AO, the laſt pare of the 
»- fixſtfide of thisEquarion is a whole num- * Þ 
> bet, and muſt be reduced into an improper 
£ fraftion,, by being multiplied by Radius 
© ſquare, the denominator of the fraction ; * 
” aadchegitnill be Radius ſquarein 4 O di- 
& vided by Radius ſquare, which being added 
= 'tqrwice Radius ſquare in AO, divided by 
 Radiis, the ſumme will be 3 Radius ſquare 
- in 4O dividedby Radius {quarc, and the. 
-- -wholc Equation 
Z 3Rad.ca « A0--A © aaa 
” 1. + Rada 
- | gcaſc of the wriple arch, 
5 Ed | 22a For Example. | 
- Leer AOor AB, 17431.14854:95 316, the 
» -Jubtenſe of 10 d be the ſubrenſe F- 
= Yen, and letthe Sicenſs of 30 d $ 
> xquired ; the Radius of this ſubreniogiven 
+ conſiſts of I6 places, thar is, of a unire and 
©. Bz ciphers, and therefore thrice Rad. ſquare 
» 18.3, and 30 ciphers thereunto agnexed, by 
2 which if you mnlriply the” ſubrenſe given, 
; the produft will be 5$2293.44564.85948. 
* 09000, 00080, 00099, 00000. 00000, 00000, 
- the ſquare of ghis ſubrenſe given is 30384- |} 
© A9397-55837.6025 3.85793. 9856, and the . | 
= $29.63662.$0go07.4851 9-77453-00270." | 


© 3099-14977-14496, hich being ſabſtraRed' 


=0 C, the fub- 


from 


OH C $9 . 4 
_ 2.5 A 
be —» : ” : - 


OS, _ wk = [IRS © 31 
4: A 13111 IT 
he + . | | 
' v4 . . . f 
$4 \+W\4" ' 
$44 4 ? 
ts 4 % my »#4 
3 37 
+, %Þ mater 
KL 4 14 - ' " 
- +9) l , i on 


WE "x bt 
, or Gd 
- hen.:the;, y 
, \ - 
» . _—— - 
- 


© = 
q i = Py 
- 


4 
+ 
- 


— Fl abe fbeenſe Fyeiear wy ni 
into licle cubes, as: This: 
done, 1 place my. 75 hay thrice Da 
rk b eanened)- 
jy divifon uadar. the. rſt &- 
pure of the ſubrenſe given, thar is, as we; 
ing ayer bs voy 4 
opihger RT De ys are 


. move my diviſot a 's 
: Sn 
and pas ear wood pn i 
' }, | 
(lrg wp drier. deaf a. 
laced in the quotient, whiah:ri tbi: od. <5 
the Liraenoich the quigienz: ſelf Lieruns: 
home ew. Fy jgemoy ry; gt 
poling 0 be. annexed tothe: 
root, 1 this *cube from ir, an: 
there doth remain 299, which is my diviſor: * - 
—_— with vhis therefare 1. ſce whes: 3 


ES Ts 


—F 5), 


* cube of the ſubtenſe ven, FI which 

b Wide Bitoni wks Gardicr-ihr ;; 
© qyoſt ſtakd} 8 ee? pr pete <P 2 
| : aged Froth the firſF cube intheſubrenſe - TH 
" gfiven,and there will reſtz1 8,and ſo have I ſh 
- . wrotwonce. To rhis remainer ofthe ficſt cube Te 
2 | arhl draw down 63 8,thefigures of the next Tu 
-.- cube 8& moving my diviſor a place en + 
ven ack, howofcen-3/in 21, which beirig oy” thi 
7 in the-quorienc, and un 4 = 
of this ſecond cube, that is, ON 
under & Fſct the triple ſquare of the firſt Ya, 
hpure in.che ient, that 'is, 7, for the wh 
Smear be - ek 
Fans s1 
of * 
Fa hon tnd 
b- ut Fl Iy, 
| do make 33, which bein ſubftra- cub 
End] diviſor 3000, there will -xe- : "ah 
| beck ery Lage diviſor S_—_— : the: 
Þ fade che quotient -ro #4) Gia 
pore P kijoWimwr- whether try. work | fing 

3 thetefore Sed pdind 
| - ſardemniee the figurclaſtplaced inthe : GE 
A ient under the Eſt Gyire of thie.$6-" | the | 
4 of the.firſt cube, that is, I muſt ſer = 
=-*; Dtketiple of 7 under s, che firſt Agnes fach 
þ 6 hub; dd mow aying roo Hghaes in We 


ERA Rs, "h30442:3% 5a 


£Y ? bk AY ” 4 _ 
. 2 "> bh ; "Xx P 


"99> I 


tat: for diltio ion ſake leall ke 
4, and the ſccond' ey that fo the method of 


"ht © 


rhe work may the. better. be. ſecn, jo, ths "1 


Trargine, ang [ {et 3:4 46 that is; 3 you , 
Juke” of Deny ogy noted with the 
Ter” &, vir, 1 Dane! ied by the ſes fy 
Fure, noted with e_lerter (e) to Wits 7s 
under the firſt Ggurc of rhe next. cube, now 


the ſquaze of (4) that is, of-one is one; ', © 
and the triple c£ this ſquare is 3, and 3 


times | ow, is $f a 424 4.4 6) or, thricg: 
{a} ute ine, <p gure: whereof, tg; 
wht, one, I place un A e of 
chE te&r cube 6335 {+ ks (3.4.65) that, 4 
ſs, thces times one palglied by the wh 
of 7,thari is, 3 maltiplicd by 43, which is 143 
rnder the 2 fygure of the cube 635: and laſt- 
ly, 1 ſer(cee,thar is)the cube of e,cthar is he 
cube of 7, vix, 343, under the laſt figme of 
, the cube 638, and theſe 3 ſums added toge- 
ther do make 387, which being ſubſtradted 
from rhe triple root, that is,from 21 ,ſuppo- 
fing ciphers to be thereunto annexed, as bc- 
(gee,there will remain 206127,and beeauſe 
s may be ſubrracd from the 2d.cube,8c 
the remainer of thefirſt, | finde that 7 is the 
rrus figure co be placed in the quotient,and 
ſuch a ſubtra&ion being made, the remain+. 
er will be £2511, and fo haye 1 wrote twice, 


of, 


"- c FRY = - - \__ 's 

_ 6 « -—— - -— - Sr = 
4Y pe bS - of ; $ 
_— * : 
6 + 


» Aitinfion fake I called &, and the 
to be" found by divifen F calied e, and 


* eſquare is rhe ſquare of 17, that is 2089, 

& orthrice « is 3 times (7, tharis, fr, my 
fakes, inthe foorth work the 

muſt be called z, -in rhe th 


- forward, till you have finiſhed your di- 
| els, ' and therefore 'this ſecond manner 


wet in that which follower, 


Ebert Bll g tnaſt be done in_all 
4 FE ron oe Noone 
3% r, int 
5 reckoned bur as one, which for 


"4 therefore in this third work 3'2 2, or thrice 


: work the four Get Kgures' uid, and ſo. 


I obſerved, there can- 
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' Per 0001692 39705 33 


: 5h 000092644 15015 


men rey hy 


Tt, 020001 32207425] 


1, 0200066103688, 


* ra I, 0200003305183 
 {r, oo000n16525917 
2 1, 2000009826295 


01881 4374248, 
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FED 
opti 


ol hoes: 
,0005 879491 9F264 


' [9.000293974597633 


0,000036746 82 
0,00001837341235 
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- 000001 14533 


0,0000001435 42284 
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0,000009186706176| 
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Ce oft 44 9D 


refore of theLogarithiie* 3 
fo foind T rake anclytht firſt ſeven figures” "I 
rejeing the reft as ſuperfiucus, and then” +. 
ar the laft the proper Logarithine of 3;'the 
number given be found CeUs — 
and becauſe rhe ei 
— the 


TE 


> 


| of is made, ſo may you | Te 
the Logarichme of any orher number what-"i 
ſocver; Howbeit; / the®? 
ſome” few of , the pririze * 
thus difcoycred, the 
ny other-deriyative 
' one afterwards wirhbut the” trouble of Þ 
many conrinued'excrattions of the ſquagh= - 
_ as ſhall Appear | by char wiiich fok- | 
OWES, | + 
"6.8. Whine foitk rs wen her 
ſccond' exceeds the ppb rk as the" 
fourth execeds thethird ; rhe ſubme of the 
firſt and fourth is equal tothe ſurme 6f the 
ſecond and third ; and contrarily, 
, As $,5:6, 3. here $ exceeds 5, a5 much 
as 6 exceeds 3 3. —_ the NaN 
G5 


"ak 


8 4A w = tl 
» 


8, the Logarizhme of 128, the fcſtpro-+ | 
a>" the: rkmainer is 2,the Logarichry, 
of +> che founhpropotzional, 
8, $. If-viſtrad. of 
forcſaid L of the ry we adde- 
F His complement. arichmerical- ro any nume 
ber, the rotall 
much as the retainerwould have deen, .. 
The: complement arithmerical - of one. 


number to another, (as here werakeit) is: *{ 


chat, which makes that firſt number equally - | 
ro the other ; thus rhe camplement arich«; 


metrical of. 8 ro. 10 is 2, becauſe 8 and. 2.2re> 


10, Now then whereas -in- the ofr - 
* the lat Propoſition, ſubftraQing 8 from: Iz, 
RO 3,if. inftead of 
8, we adde his.complement arichmerieall- 
to to, which: is-2, the torall is 13, from; 


which abaring 10, there remains 3, -as-be- 

fore 2. both jons ftand thus :. 

As 128, 8 compl,arichmerical 2. 

isto 32; arC 6 -£ 

So'is18.4 "og ps Sex. ©, 

The aggreg, of 1.3,11 11.Their aggregate is 1 os 

To 4, "WM 

from which abate 19, there remaines 4, and, - 

the like. is to be underſtood of any ns 
e. 


chixd, the ſym b r1,/from which ſubteats 


_- , \ bk 
On 
: the yt 


that: number, is/ as: + 4 


"B 


-Y 


4 SO IEs q | gl wi + ks wy” "oe 0 _ fa | 
dren: 141, we did'nor-- 
© . onely natabate k, bur added:moteover his 
complement to ro, which” 5p whereforo' 
rhe gotal js cmorethen irſhouls be by.8 $2, 
* that is'by 20; whereforwab To from 
F. prer'a  Ahaes yer we ſhall 
 Gldcoe have coins aſe” = = 
ST as are the comple- 
: Rortor nagar droge the &comple-: | . 
arirhmerical of any Logarithme to” | 


- ode yea ard. ro-eirher of ra4 
aricthmericat* the 


x7 Luenloryungs pare 030103e,. is: ha 
| 9690970, + theſerwo numbers-added: or 

- regether, de make 10,0000004 atul;thus the ga 
complement thereof ro 20,000000 is. 'ty 69 O, 
$970 - if therefore 0301030 beſubſtzaed: 10 
from 10,00020e8, the remamer is bs pA COme- Ss. 0 
ſens ppg ical, | of 

r6 fande ir readily E - 

| SE fabraRing the L = whe T8 

* Xv;6000*0, write ie Hob plemefir of « 2 br 
* figure theceof unto g, bininding with the ri 

- firſt figute toward the left hand, and fo'on; gi 
cr 


ana come to the laſt” figure towards the 
| right 


of the Logarithme is a. cipher,: and thar” I 
muaſt-write the complement thereof -ro.4o,.: 
inſtead of 6 I writc 7, and for ©, ©; afd-for: |: 
have I this number,s ; which inthe: ,* 
complement arichmerical of-oiz9atogo, 88: «yy, 

ore, —_ TY7; 


9. $. Every Logarithme hath his pro W 


Charaderiſtick,and the CharaRer or Cha» ; : 


raReriſticall root 'of every Logarithme is:. 
the firſt figure or s rowards the left _; 
hand, diſtin dfr6im the'refby a pai '- © 
or comma, the Chara&er of rhie-L@-” 
garithmes of every number” kefle thew'26 is” 
o, burrthe CharaRter of the-Logatithme of 
10 is 1; and fo of all other -niimbers to*® 
100, bur the Characer.of the: Logarithme 
of t00is 2; and ſo of rhe reſt to toogz 5. 
ang the CharaRter-of rhe Logarichme of - 
_ 7; and ſo of the reſt &6 wry Sher 
rief , the CharaQeriſtichy of any" Loga-- 
rithme muſt conſiſt of a unite lefſe then the 
given number confiſteth of dighs or pla-? 
ces, And therefore by the CharaRter of -a* 
Loga- 


ey ” Fe 
- n 2 4 , 


doth conkift. * 


4 paces the 'gbſokne- nutnber_ anſweri 
i4 that Logarickine 


As letthe rwo numbers mulriplied toge- 
Aoww 5 anaty 
tharizhe ſunme of the 


Logarithines- of 2 


s.: 0.501036 
3. _ d:301030 


| and 4, the 
a. tharthe fume of the Logarithmes 
2 and 4 iscquall to the Logarichme of 
by 96 hae pal ay alfo ſee, | 

24. ©, 301030 

4; .* 10 602060 : 

{A — 
& end 424 ſo " 
any ocher. | 


Thereaſou is For that (by rhe ground of 
wulkiplicazion) as unir is in. proportion to, 
ma fo isthe. mpcand, Y 


"the 


| Dojurihinoyes may know of hew-thany 
eng) bs” 


tek '$. IF one number mulriply another, | 
ſure pf rheir Logarithme is equal to + 
Ute of che produR. . 


produR is 4, Hay then - 


's, Dee Lone of 2doubled is 
rbe-Logarithme of 4, as here you : 


FRth lex > Sifu two. doapda, ma{ri olicd : 
oduR is Ki fay 


| 


—_ — 


by 


- 0 
ed rodudt 2 A ori he th of 
peer) the ſum of ichmes” 
wy (xt of the produR is. equall to? 
 - the ſumme of the Logarkhincs of the mul- 
tiplier and mulciplicand”, bur the Logs- 
richme of a unit is o,. therefore _= -F _ 
rithme of rhe produ&- alone is c tho ths” 
ſunume of the L arirhmes of mart 4 
plicr and multiplicand,” SY 

Andby the like wa" if die or ttidre 
——— mulriplicd regether, the ſunine 
of all their Logmkkents is equal] to the ' 
Logarithme of the produ& of them all, - 
BG $, If one m_—_ _ another, 
r 6 Logarkdune of 5 e Divi oe being By 
ſtraed fromthe Logatirhme of the DE. 
vidend, leaverh the Logarichme of the” 

uoticnt. . 

As ler to bedivided by 2, the quorienit is 
c.-Iſay rhen, if rhe Logarichme of 2 be 
ſubſtraed from the Logarithme of 10, 
there will remain the Logarkhnic of Fs as. 
hereis tobe ſcen,,, 

10.7 1000005 
"2, 0.301030 


| — ——— _ 


' 


5. 0.698970. ; 
For ſeeing thar the quotiene multiplied: 


by the” diviſor produceth-the- divides 
there» 


It From x, 


bs Garry 

I the denomination of the pow- 
; er which i it challengeth in the ſame rank, 
- "the twill give you the L ogarithme 


of. the toors In the rank of rhe ; AE 


* 26thebi-quadrare of fourth, Jz the fifch 
| Fong "64/the fixth power, &c. 1 ſay, the 
ar 


of the other ſubfequent proportionals in 


er tharthe ſame rtio» 
cn of the pome projec 
finde in the quziige the & Logarihme of 2 


the roo. 
For _—_ 
Inthe ſame Fable the Logarithme of 4, 
; _ ox ſecond power, vi, 3. being, 
given 


y. proportiona 
of any bne of them be:ng 
mbers of the Table AB CD, zbe-. 


ithme of 4, 8, 16, 33, £4, or of. any 
hea, being divided by rhe deitonins- | 
the ome rank; youthaſt* 


(#37) 


given, demand che Logrzme of 5 che 44 
—— 


2, wherefore if 3, the Logarithme of rib 
divided by 2, the quotient will be -3; and- 


there will remain 1 for a fraftion; ſo _ ; 


you ſee ircomerh very near in the 
richmes of bur one figure, burif you 


it to ſcyen places, as in thiszable & nous: 
ed, yon ſhall finde ir exa&ly;' for chew 


the Logarichme of 4 will be 0.601060, an&/ 


this being divided by 2, the quorient will 


by Serene Leyte : 
$:c + 
by 3, leaves 1 


So. likewiſe 0.903090, the 
rhe third power, being diyi 


0.301030 inthe quoricnt, as before, and fo*; 


of any other. 


13..S. lay rankbef mnbersGrotanc 


rrically propertionall from 1 ,. the L 


richme of the root being multiplicd by the. | 


denomination of any.:of the- 


"powers, p 
prot is the Logarithme of the Go 


Powe 
This Rule is the inverſe of the lafk.. 
Fore 
In. the ___ in nay ow 
0,301030, (the Logarichme of-2 rhe root} 
ns oategs 


» 
I. 3 
z 


or multiplied by 2, produy. 


7 
cath 0,692 069,/ the: Lbgarithine) of 


gxrithme of 0.301030/, -being arqbled 1oc- 

ne eres. nat res —_—_ 2796, the 

Logarithme c - 

akd fo of the 'reft; | | very) 

ne Gefen leiwiea toy has 
if In arichmeticall., j 

whe firſt :retm/.is he non eh 


vided: by | the' number of the terms, the + 


| quaticaowill give.you rhe furft term of the !/ 


raltls: again, in this calc, the firft rexm | 
by-rthe number of: the: rexmes-: 
tkelafterin; Sothis rank-3,65,-: 
' T%;r54 48; xx being propotinded, wherein / 


 theed ts both: rhe art rex and alſo :rhe 


common diffcrence of the rerms: I fay, 


| - ar;chefaſt reim being divided by. 7, - 4 


number'of'the termes, rhe quorient . is g,.. 


- thefirftremn, Contrariwiſe, 3 the firſt rerm -- 


malciplied by, 21;che laſt cerm; 
amtby che like reaſon, 0, 301030 brine the 
firſtrerm, and alſo the common difference - 
of che cermes, thar is, of rhe Logarithmes 
of 4, 8, 16, 32-and 64, the Logarithme 
 of*2 the firſt rerm, being multip lied by 6, 

the” quunber-of- the rerms, oducth the 
| Loghrtthune of 64, rhe laſt Lain, and rhe 


Lo- 


lynhes. 
ſquaze or ſecond power, aid vhe ſam: bow! 


reqce-of the terms, the laſt term -being di, . 


(r29) 
garkchme of 64, the laſt rerm; being divi+> 
ded by 6, leaverth in the quotientthe Logar: 
rithme of .2 the root, 3. 
Hence it alſofollowes, that jf you adde 
the Logarichme of 2, the comman' diffe-. 
rence of the termes, tothe Logarichme of 
any term, their aggregate ſhall be the Lo-.: 
garichme of the nexr-cerm, Thus if I adde-: 
0.3010 30, the Logarithime of 2 the roovor” 
. firſt rerm, r00,903090, the Logarichme of, 
8, the third term, their aggregate is 1,2045- 
120,the ichme of 16,che fourrh rerm; * 
and fo of the reſt, 2-40 
I4, 5. Thus bavingſhewed the confiru- » 
&ionof the Lopirkbmerical-Fablis, che | 
converting of the Table of nataral Sines,/ 
Tangents .and Secants into artificall can-- 
not be: difficalr, rhe EY and / 
Tanpents being nothing "bur 71 * 
Ns of rs, Arne, | 7G 
IF. $; In the converſion whereof Mei 
Breggs in| his 'Ty1gonometria  Biitanziras”! 
thoughthtro make rhe Radius bf his na-. 7 
tural Canon to conſiſt of '16 places,and ts // 
confine his arrificiall ro the Radius of cle- / 
ven, whoſe CharaReriſtick is 10, bur the- 
ChazaReriftick of the reſt oF the Sines ri}l* > 
you come to the fine of 5 degrees andy! | 
cemeſmes is 9, and from thence 162577 
; Ccen- 


= PS 8 (145) ; 

| ecenceſmes, the Chara&criftick- is 8, and 
 Ffrotwethence 7, -will You come-ro 5 cen- 
. renſimes, and from rthenee bur 6, ro-the be-" 
: _ the _ —_ Chaia&eri- 
b* deereafing inthe ſame proportion 
: - with*he narural” numbers, Fand rhe 
. mmtnberof theplaces in the naturall Ca- 
ndbn, do therefore exceed the CharaReri- 
Rick in' th arrificiall,, thar ſo the arrif- 
cell numbers might be the more ex- 
ac. 


I6. $, Inthe Canon herewith printed, 
the CharaReriſt ck in the artificiall num- 
bers dorh excted the number of places in 
the naturalt, which is nor done ſo much-eur A 
of necefliry as conveniency, for the arrifi-- 
ciaH numbers in this Canon might in all a 
re{peRs have been made anſwerable to rhe 
natural, and ſo the CharaReriſtick of the 

>. Radius, or whole Sine would have been 
* feyen, the Characerick of rhe firſt minute” 


3, bus thus-rhe ſubdution of the Radius I 
weuld not:have becn ſo ready as now-itis, the 
nor yer the Canon ir ſelf altogerher ſo wwe! 
» and- therefore- as Maſter Briggs the 
| | ou Ridius of his LS | 
; .- non(to eleven places for conveniency ſake, f 
Q "though: he- mage- rhe Logarithmes = 
"hx : 


WER 


a 


zheRadivs of ſixteen ; ſo here ſor conve- 
niency. and exacnefle both, 'the: ſame 
Chara&erick is here continued, though the 
natuall numbers do nor require ir, if any 
think.this a defe&, :L anſwer, rharzecould 
nos. well be. avoided. bere, bur. may.-be 
ſupplied by Maſtep Brzggs his Canon, of 
which this is an, abbreviation : and yet 
even here there'is ſo mall z difference 
berween the Logarithmes of theſe natu- 
rall numbers, and the \'Logarithmes in 
the Canon, thar 'any one may well per- 
ceive the one ro -be nething elſe bur rhe 
Logarithme of rhe other, it they do bur 
change the CharaReriſtick, 


And hence we may gather , that the 

making of this Canon is not ſo 
. difficult as laborious, and the 1a- 
bour thereof may be much a- 
bridged by this Propolition follow- 
ing, 


.I7. S$; The Sino gf .an arch and balf 
the Radius are mean proportionals be- 
tween the Sine of halfe chat arch, and 


the Sine complement of the ſame arch. 
In the annexed Diagram, ler DE te 


«rs 2 PEST + 
© 5 Y > 7% Y 
4 Ps ”% v - 


by "rec 36 "BC 
| SOLE co _— 
/ DB-rhe ſubrenſe of 56, C'F ha 
vS | 


| mp een Radius,” then arc A 
c triangles, bythe+ 2 of the F © 
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* And therefore the oblengs 
of IC 
ROsSDE Sotho of DOA, : 
des of .cqual reatangled figures reci- : 1 


'procally p! jonal, that is, | 
BC,AO;:DE,AC C:AC.D 
OF; as AO,BC; :AC,DE.: 
| If therefore you multiply A O, "the half 
Radius 


Redinnby WES. io; 44 


the hat Radus, the q uorient ſhall be 


Tan and Secants, by the firſt and ſe- 
Fw] ' cond 


- ry * 


of the 
and divide the produQtby-B ©, - 
half che arch given, the quotient 


AC, the ſine complement. of, bal the 
i yew ach, | 


Orif i ec FER BC, the ſine of an 
arch by AG, the fine comp! pave 5 
ſame —. and:dividethe produg by: 


the ſine of the double a And therefore 
rhe fines of 45 degrees being given, or the 
Logarichmes of thoſe fines , the-reſt ray 
be found by the rule of proportion, For il 
Juſtration ſake we will addean example it in 
naturall and artificiall numbers, 
Naturall, 

As BC 28, 

Is ro AQ 3oz 

Sois DE g6, 

To AC 62: 


Legatith, 


As BC 28, 
IstoAO 30; * | 
Sois DE 56, OT 


To AC 62. 9.9 5935 
18, £, Thecompolition of x 


"Ls 


a” 


SV EES, eget _ 
= 5 Azthe fine" of the Sw 


«f anarch; So the Radius, to 


: "969975 31 


| Þoakiweat 103 ; - | 9698970 
the Radius, + : 19,0000090 
ng rangent of 30: - . 9761439 


.thus having made -rhe- arrificiall 


Sof 45 dc the other 45 are 

axabanecicetl completidhe? of the 
AN akem 9s hath been ſhewed: in the 
cipfichrule of rhe 6fh Cha 


$ uy let the ſcant Fe A be 


tet bt L 


** , n 
L.EWTIR 400 


h * 4 £ 
5 LAST. 
os 


3 Sri 


+ Asrheco-fine of 60degrees, 


Is to the Radius, | 10,000000 _ 
Sois the Radius, 19,000000 


To the ſecantof 30: ' To.062469 © 

And thus the Radius being added to'thE 
arichmerical complement of the fine of an 
arch, their ggnegare is the ſccant of the 3 
complement of thar arch, And this is ſuf» 
feient for the conſtruQion of the natural. -- 
and arrificiall -Canon. 'How to finde the” 
Sine, Tangent or Secant of any archgiven - 2 
in the Canon herewith printed, ſhall be. 2 
ſkewen, in the Preface thereunto:  heve * 
felloweth the uſe of rhe naturall and arti» _ * 
ficialt numbers both; firſt, in the reſolving , 
| any Triangle ,"and- then in Aftrenony, © > 
Dialling, and Nevigetion, 4 
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' Apo pthe x tio des 3 15-2 a Tangent, and the. 
= (7; "ſecant. Now. according. 'as the 


* yigh ipled Triangle is. 6 order 
| Oy or bur” partia ly inicribed-.in 

EE eckcles fo is che trouble. of finding che 
5:-P: more or t«fle, whether ſides 
55 De hg the triangle be ſuppoſed co 
$ally inſcrized in a circle, we arein 
f confined to, the Table 
s of6ly; becauſe all the ſides of ſuch 
pple arc Gnes : but if che triangle be 
iſcd ro be bur partially inſcribed in 
we: FA left at liberty re uſc the 
xs," Tangents, or Secants, as 
© to be moſt convenient for the 

"2 Int oþ be png plain Triangle, either 
eallcheapglcs with one fide are given, and 
two dex are demanded, Iſay, all 
s, bhecaFe one-of rhe acure angles 
the other is given ey con- 


- 
Jn 


| "O9) Bet: 
portion one'rd anorher, as are” "this "has, 
the angles Le $rwof &'rhoſe fides.- I. 
| OP in the romp. 2 ABC, the ide, ABs 7 
in proportionts rhe ſide A C; 45 hes RE 
the irene at B'is in propartion t© 
of the angle ar C, and'lo of the hg 
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the chord ar ſobrenſe” of-rhe angle” Woh. 
thar is, of rhearch A B; which ts* 
to the angle ACB. The fide AC s 
rhe ſubrenſe of rthe* 
ſide BC mn” 


Ai 
$5 5 
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* yy wy heh 
, w v3 73 and half the bens of the 
ang! AB C% the finc of rhe angle ABC; 
as the hole | is to the whole; ſo is 


5 og pe at Ao the half, Therefore: in- all 
= Pic ; Triangles, &c. 
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2 23 
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Far aro > 
_ the ſides of the ns 
ſubrcgding the right: 
nuſall; and of the AR I8< 
uy perpendiciilat, nd the X her E 
baſe, ar plcaſi noanly:.rhe 
ſhorreſt " aut ys wulae, 
and rhe 5 x 7A Bk. he. 
former figure Ci 

IE debt. ue 5%. 


_ =< in the Triangle AB ©, ter 
given the baſc A C 768 p 


SEDEE, & E SY pF. thib Jt: ; 3 


og he bu __ 
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angle v A rbgt 
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- then you muſt 
richmes of the ſecond and rhixgd terms; 
= _ and from-their  fubftrat 

arithme of the | and what re- 
mainerh will be. rhe Loparoon aricthme of the 
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rhe work OOOT thus, | 


"E$03 4003 S#990 9 I 2r vm T4 


As + 


"" \ 


 15WNDUSE |, 
ei 2316p) \ =o 
20:02, 
Ma 5: 


- % = © 4 4 5” 1-9 *y : " 
| - — -o 
RAY % % >. . ©? k- 
$7 ” >. : 
% \ ”—» V; k KY 4 7 : : 
. P * 
= 


Ly 


yy 


. 
þ > 
© 
*- 
: 
: , 


% 
of 


"A. 4 


& | | 
____ gan ao maybe cov,” 


followings > tur ics: 
"be Tecond 'o F70H &. 


ſides unto the Sines , T 
of the oppolire angles by 
If you make rhe hy 3 
the rriangle will he rocally bed the.-- 
ary and conſt Aron bby me 
4 mr \ges y rheix © | 
po tharis, the ſhall repre 
Fino the angle age 


yl angle at the, baſ as in/1he- ,prece>. ; 
wing Diagram, . s - "Ke 


=D "a 136 W 
bal you makethe baſe Radius, the trian> 
; will be bur ly inſcribed in the 
any nn be: one 


IDES 


Foo wurde and AB 


and Fo | 
6'of Gig hens: 


crpnl 
Radius: Sois the buſe;" to 


cr 
' 


ol 


Aa 55 -4 
1127 0} Oz Df 


2& 


XA or12t 3 
*. - 


—_— 


iS ws.'7 
F 


"LAB . 
0 ma * iy 
=” > 

$ a che Goe of an arch or ang. istoRad, 


Ad 


, ” Alſo 0 
- Astherang,ofan ron te ec 
© So isRad.to the rangenr compl.chereof, 
& And ſoisrhe fine thereof, to the fine 
2 irs complement. 


he | baſtly,. 


-” 


"41103 a 


* Asthe ſecantof an arch or ang.to Rad.|$ 
- Sois Radins, to the fine comp]. 2 
And ſs is ſecant complement to rangent] 
K-. . _ mplement thetcof, qo 


. TE I { 
" S. 
ARTS 4 


TP , 
IE | 


'F 
| Zrm— d,6a.m. m. 3330269 


2 | HrSrIave 33 | 10000000 
| whe baſeAB>. 5/.1::43 208 


; Hipmraitenc BY! - 118 


Y 


& 
So Bb ions officer, coho le, $ 
 &ſo rang. of thatarch ro his-ſec 3 


wi tf win 


*s +4 4 


Py wo | FE7 : 


By the drcidcies.., 
As the {ram of Gs 43% 6 69. ,; 19. renee, 


Is to Radivs ; © 5 $0,0000000 

So is the baſe 768; - ef hoe the 
neuron apes 
13 $853612 

To the perpendicular 574 2: ** 3:5591458 

Secondly, by che natural! akin 

As the Radius, 

To the co-fine of BAC 47s _ erin 

l SoixthebaſeAB 6 

To the perpendicularBC 


By che Artificiall, 

| As the Radius 10,0000000- 
To the co-linc'of BA C 41, 60, + 98937045 

So is the baſe AB 968, 3794s > K 


To the perpendicular BC 574: 27591455» . 5 Y 


Thirdly, by.che natural numbers, ' 
As the co-ſecant of BAC 471. 60. 15061915. 
Is tothe co-rang.of BAC 41, 69. GE, 
$7 is the baſe ah 
To the perpendicular BC "#18 


By the artificiall. + 5 5110' ® 
As the ofhinn of BAC 41.60. 10.t5;b8eg! 
Isto the co-rang,.of BAC41.60, 19.0516645* + 
—_—_ baſe A B _ pa _— 
To the perpendicular BC 574 247 g' 
| CORak. 


4 


* © as 

.* * 
; "wh 

-Y 


yF 


WIA L & =, s 


. = C FLA - l - "ow" - 
- *%- 4 Wa. , yl \ ” 
ry 


nie chr; | 
it is -Evidenc; that” Reading 45 « 
" them" al berween the fzne of 
anatth, and the ſeganr complenient 
m4 of the ſame arch: ; If ber the 
of an arch, e tangent 

of the complemene of regs. 

ahi, The ene Raven 


| LEES arches, apd, the {« 


theix WentTs Are wcigrer 
ris, - 

rd. of anarch or le, 2othe 

I fine of another arch_ or 2 - 7 ::So i is the 

} Garaer, ro 


At, 


3 "-+ 
.- . 


t between the fine 
XS the co-ſceam of theſame 


þ- 27.0 the ſcrant of the lement, is 


Fi Fes of Radius ; Torhax al ft on 


made of pg 3 of arches and: 
re their complements ' are equi 
$a NR 3 dur ao re&angles 
| yckemarh Thoorelie tbe Rornd/ Che 
+ peer; Therefore Gels np nach 
<a > "7? WaEe 
EO, 1H , £e 


|  Forbp che foregpingCorottar, Radius 


Thetefore, whatſoever fine is qultiplcd 


= 


The thied 
The tangents. of rat pr a 
pray jeu their com TR ave X65; 2 
ey ly proportional, t | 53 


2 BYY ETD TY. 


is the mean. proportignall.be 
gent of Geary auckt wy was wo 
complement, 3 
Therefore the. ReQanglc made of any. 
tangent, and cf che rangemr of his -cowti- 
plement, is wOGUIINND ſquare of Radi--" 
us2..  thar al xeAangies made of wha." 
rangents af: arches, and.of che rangents pb, _- 
=_ rey cnn; = gs tO 200, .* v4 
cqualrefan 
A Tatheſc thee —_—_— fourh mayhe; 
| _ For in og ws of h— J 
w rein there | are alwayes. ſour fexmnys,.. 
three! given, the fourth. demanded; Tek > 
all one, whether ofthe.two middleterms i 6: 
pur in the ſecond ox third place. ; 
For ir is all one, whethet 1 ſhall ſay ; 
| As1,t04; ſoy, 19>: orſay, 4s 2,to 
5; ſo 4, to 10: and from hence every ex 
A gay þg " £ 
_ 


—_ 
+ S&, 
—2 


We ,. 1 Ws _ 
6s FY reaſons ©" 00 the 

NES, Tk WOT png aC 
FIY $ pro s themſelv<4 of baſ 


= Cakes right angled. plain | baſ 


( 

ES nearrin | 
ob rack rhe reieeapypor © 5. * 
Y EIN ES 7b 
"1 i 2Casn ts. | 
nies |: 
© hr At fine the che (Se ax"rhe p Lamerl | h 


| f OE te prada 
er , thus: As Radius, to the = 


*- af revert angle ar” the vale, to 
= th ws lar: 


ly, this: As the cingene of the | 


dicular, is to rhe baſe 2 
of 5 OO pare ee 
ME, 71s b. PO ; P 
The anger and baſe giyen, to. onde | 
bypothenuſal.. þ-9D th 
$4 1 
I Fine ear te angle mt ; p 


| | | PERS "x6 as. bats TIE” "Y 
Ali” Se ap the baſe; ſois Radius,to © 
the hypothenuſal.- 

+Or (gcondly chus: AsRadius, # << the -- 

baſe; ſo the ſecant of the angie at the 
baſe, rorhe.hy _, 

Or thirdly, & 2X52 1 
oh angle ar the as Hin wart 
| ſo is the fecane of the, ſame angle 
portion tothe hypothenuſal. 


| CasE's,":-: 
The angles and bypothenuſel gives; to OY 


rhe baſe. t 

Firſt, As Radius, eo the hypothienuſt] 5 #6 

fo the fine of the angle at the icus - b 

hr, tothe baſe, : - - Or relies” oy oy F 
As the ſecant of rhe angle acthebaſt;6”-; 

the hypothenuſal: ſo.is Bedi nonhs backs + 

*Or chirdly,thus;Asthe ſecamt obthe 4 

at the perpendicular, to the h 


ſoche tangentobche ſama angles; chahake, 


CagKk 4, ; os ++ 
The haſe and io zapakeo mY to Suda ; 


Eirft, Asthe! Ig din 


neſs icular, to "oa 


5, 7 


a the} T7 


2% 


NP 


7 "aan: _ 


| 3 bs vm | ws 
ET 2 As byporhenuſal, is to Radius: |} . 
-zp the ſince the angle ar the ans 


fy.thus, Asthe baſe Is ro Ra- Tho 
enuſal, rothe ſecanr hts 


$ baſe. _ 
4 "Cann. fad The 
juen, to. finde 
== pr 
- Firſt, Gndethe 2 at the rpendicu- be 
3 yr ao erin oþ Thens.-— ft Gp 
| | fete ner the ar che 


454 the baſe : Þukadm,w te 


*Q 


| Let the Tf betdh nd che 
TicLoguichnafng.s- 


The Logarithmeaf 326 is : * 3 
| ub The ſfummes 1 


I. Thehalf fnoheLngentl $33, Chen ; 
mquized, = 


» Þ theve is required a double operarioh: bs 0 q 


This Logarithme, ds 0 
Fram w® Jubſtr,the L g.of Ft rn = 
The remain.is the Log.of 38432 J; 
Te which rhe lefler, fide be.ng 1 : 
their aggregate is 2163. | 
The Logarithme of 2163 8. 3:33v0565 - 


CASE7. 


b xd. as te. 
” \n : the wk = A ni 


* To tefolve this Probleme Ye the Carſon, > 


7s Wite: 


Wings de wine 


"4 
bo 


tyo.ar given, the third us giyen by 


andone.lide, and rhe: 


- nce ) 
' Ve 
- « CT x 
"FT ? 4 * 
4 I 


PF 


3.2041200 
64 1 .:3061$00 
| '. $:0103000 
L *$ 2.105760 


+ © arc four varictics, poor Touts © 
E  -4,-All the angles may_begiven, (for, - 
other - 


Far the fo 
this Axi 


The third AXI0ME. 


As the ſumme of the rwo. kdes, Bt 
difference : :fo is 
ſumme of rke © 
gent of the 

Let A [2 be rhe 


B H be m 
to AB; 
roy C,' 
now if youſ 
HI ; bs 
Ito anglc yo. 
yo 3, becauſe the angle ' -J 
CB Acommon to both #4heit complement 
ro a Semicircle, and DB being: pdralle! to 


CA, the I-DBH thall beoqualttorhs. | - 
| TS R | E 


; : ky SS 4 mb FR | \ 2 : A'S / i 4 P- *. 
. Webb iT; of 3 > WHGS3z * 4 $A -4 


Koh. yr! lim 24 Yonnhitw LOt-$413 30'% 
$ ik At 03 


= 1 "IJ LR _ by . . , y* 
i . y = 
% L of 4 *t 'V 
- £ 


SITY v | 
'As A His in proportion toHKa fois 4 
wHG: OA B,the fainnbof belle, 3 
is- in proportion,to-H K, xlitir'differencesy 2} 
ſois CE -of rh&:helf ſumme df- - 7 
the angles AC \0d'© AB, $0 DE, the' N 
rangette of hall cheir differeace_/ eh 


"The 


Conſt tary, +," 
Fama vr that'in & ob» 


ber patina Triang «ry 4% 
ro Dh 7 


che ocher to angles and 
alſo given, , 

As im the eri F.1 BC, 
hdes AC i165;; 


gle AB CorACB. Thc 4M 
in En = 4 


J 
by 
"Y 


& «eh & —_ Sy - x4 "IS £4ab 
(tru) 
Hmm 'xorhe half. Gum 42 
le at B, 


ap, bas, a and 
= es Of KO IraEY irleavertris = 
gre 12 didures fop thee quaztky 
| Than fades of 
Then indeed Ch 
rs le My 

c atE,isin | 
is apps bar AB, fo x theo 
teat; t6 hiso 


24 laſtly, ail the Ges may þ be 
Ft abr: demanided ; - 
wewill lay down | 

; "This Axjorhe, | | 
"The fourth AX10 ME... LY 

| Abchobals, >the funmx of the died | 

bf Soc of 'rhe: fides 5 <2&. the 

I of:the baſes: 7 - 


I 'HerB.CDbecthe wiangley-©Dihe baſe, | 
* BD the ſhorcch} fide; he point B- 
p - deſriibe the. cirele AD H, BD 
£5 \theRadiustherrof, let the fide BCb 


Now if. you drawthe. right ligen Pond - 
HD, rhe-rrangles CHD! andCAFifhdll-. 
be equiangled, becauſe of wheir :cotamr 

NC. ne ens 

& C AF and HRC, which are equal. * 

e the CRF 2 better 
. athemiboth 3 and: therefore, as CT); "os-- 
CA; oa daater > warm. * c 


«7 Co 3- 


iangle being given 
he vor is alſo - 4 2g 


criangle may 


7 paces, BC 156 ces, and C7 
- and ler the angle B A beequir 4. me 
Firſt, by this Azxiome, I 9/1 Rs rwo 
Ba angled rriangles 5 rhus: | 
As the true baſe BD 18g coor, 772353832 
© to the fun of BC & DC 231 2.3636120 
- So the difference of BC&DC 81 19084850 
E To thealternat: baſe BG-99 1 29956353 


b | 


I Ss ſubltcaQ the leflcr 99 fromthe/great- 
andchere. rei o, and in whe mld- 


| lis rema: is, C_ 4 
es rrangld Al ; 
- kdowwrbebaſe AB, 14 Phe 


: ir untertrey Spire ſunmme 
--<EGD, thar ks, the! length of GA'47, 
| vwhich-added. cogrrbat is L44y: 8 


SEE, 
| wlanglce gay b LS wenn] 
clothe 

oor _—_ a= 


— —_ 


Haying thus the rrue and+-the alrernare _ 


bobs, 


— —_— 


44-9290 ec wAanaRA HD WB 


- 
« — 


a 


—_—y * 3 7 4 


eonſequenee, being rhe complement ef 
other we. to two » os wry mi 


_ - maroon 
RT 5 0% RE; M 


=—_ 


h * 


| jd. ($23 219 
_— wm ; ghee 
* V3 2q% ; weaknedby th ; 


>. = bed win che 
t*, W_—_ 3 : ; 
& by | D 


- KB 
"oe zone c: 


>. - 
185332 


; . 
- x | : 
_ by 


PS Tt? 


a 
Ly 
4 54+! CE 
T7 


= a _— 
x. : hs i» ui 7% 
= SIS" thn. 


P % : yd F 


* J.5,.t5 63x 6 F x} {48 4 
dt C30 Ter R 

"eo i»; 
— "$ 


I”. » 
Ong; 


. 
y 


being 


wx np oa iPSASPELPOAR Pp AaArytS 


L 
- 


pe Ig 
"T5; Bur if any 
ertoa qu t; then. þi 


: RE O74 "ERA went. {qa V9 


| ofa Fm of righ gi 
F- "4 os: wy w ? Rt 


; CEE As 
-- © Thefines of theh voce nb eo 
.. -portional tothe fines | 
: "hr rams; vere ram let-A 
. prefemeſh wo 
Sk tort a KD toek 
- rhaduſak A Brkedine of the baſs; y 
i tar; eharbovrs rr in 
EXxoros : 
ny tre :i Alſo DF is | 
fine of the ves sf try and KBis 
; er hereof > I fay rheri, As' AD; is | 
D: tai bythe t6cþ; The | 
: over of the ſtepad Chapter, Ot” | 
And becauſe ir is all one, whether of the 
-Mean i be pur in rhe _ 
P who 


QELS 295 TIE 
; 44047  O& #No- ©3493 


143! pre 


% » 

4 nd 7 6.0 1 agree 
—_—_— #" Fa” A 
q 1 vt 40 1A 4 "B 
L > > &* 45528 © LR” 
| DA 1 | 
| 

dy 4 

: A 
| 
4 
| 2. in are angled ſpl 2 
Kaving the ſame. act wn .: 
The fine> of the D: ; 


rhe perpenare 
Foras AB, ro 1 


| : þ baſs. 


"+ oe} , 
7 402 £ M3 5 % 


; [Me thr cn 


wrePmALARLEKR 


A a of 


A righT 
- «< 

| IP, , 

right angſe, ge AB 


" i 
. 
= 


4 Cy £4 4 
o - » > U : 
5 5 faqy+..: % O70 


T4 21:20 51 Jo vn nitss 10 Bmnece . 
vbrs!? ori 128995 Ke? it 3d b52ip 28 10 


Ler he maiddic patr be x fade; $I rhe 


2s Radius, bs ITE the al 
A; fo is the rangens- 
Go eh und 

if. DB. ſo"is/ 


wen I'fa 
— HLD er 


Xx congmefLD. a 


þ Eharike roftangle of the fine” 
2 Radins.is cqualto-the rectanglc 06 the ran— 
t by the third propoſition of this Cha- 


þ pycts compl. AG-is equalto. A B,; compl.. 
bi AGC to. B, and compl.C AG-rocom l, 


-. DAB; thercforc alſo the regangle of the 
: ch-fine of AG andRadius, is qi 
a » retang c 


reftanyle of cliveo of AGC and 
decorate? © CA Thich ws w'be 


proved. O 24 ST » 
lx is furthers be proved, thar;the fine 

of xhe middlepartand Radius are 

clonal with the £6-fines of 'the-excreains 

dif-jind; - Here alſorhe middlepare' ei- 

cher one of the ſides, or the: hi | 


or one of the oblique angles. " 
\ 2th CAIR-Bchs 2.17 6: cle 1 

Let the middle part be a fide : as in the 

triangle ABD, ler DB be ghe middle part, 


| "= EY ins D0| 


1 comp, AD and compl. A'the © EX- 
recams: then I ſay, thar the fe 'of 
the ſine of BD and Radius is ISS ke 

{ rtRangle'of the finedf AD; ai the fine 


of) che angle at 4; fox; by the fitſt* p 

{1 firiewof-rhis Chaprefyas che fine D. 
| is is Radius; fo chefine of DB, © the 
fine of rhe angle' ar A; he 

reangle of the fine of DB and Radius, 


is equal to thic reftangle of the fine of 4D 
and Rae P REG ge WL.T,. * bas + 
414 1104293 $972 
Cizet'ns:* 185 2: 
vt rol 20k 2» 26 2075; 


Lex the hypaehetuif tberhe mid8ſopkres | 
ey eo ron: | 


65. RY = 


b= 
o 


2 E 


EE LL ts bilo 
| mille EET 
ya middlc part: then} 


LGEire LS DB and GEL 

& wA D,2nd E.Lto corgpl.DAB; 

KL - Spherical: crianglt, the fines 
wr 40. ego the fines of. 


LerABC wg ical rriangle, right | | 
wobud then let the fides AB, ac, 

'Bibe: ide: ccimtibhcy: ro make the qua A 
AE, AF, 3nd:CD, and ſm the 1 


® 


5 
«oo 


on ah, No drG.. ft 7 


angled: | B DG, 
cha 0 RG, is3p BDQ; aka @ 


—— 


PT YOeD I 
Ten th 


{+ becauſs; by the dertonſitarion 6f Tight an 
= Eats they dre'asDB, ro:DE By 


Lo os: nh Bore 
-DBG wo DGB, whichiras to bt Qemon- 


firared, 


ſcverall caſes: Ni « Yled 
all triangle are fixteen in-nungt 
whereof ſix may = ym dypory 


8 I atop neal i 
Fo” Se. OF 
b. 3G! i fi Es the 


pete; and a#D G}oDE Ge | 


Ea A 


_—— 


193) | 
Asrtheco-fine of the perpendicular, irs 
Radius: (6 is the co-ſine of the the 
nuſal, torhe co-fine of the bal; *** 2%. 
' 2, Lerthere he given the baſe] FAS 
the angle at the baſe B AC, ts bride the 


perpendicular B C, by the” ſecond propolt- 4 


rio, the analogic is : 

As Radius, ts the fine of the baſe; fois 
rhe ravgent of the angle ar the baſe, tothe 
TO of the perperidicular. 4 

, Ler there be given the Joy portienutH 
A B. the angle at the baſe *B 4C, x6 finds 
the perpendicular BC, by the fifth propo- 
fition, the analogic is': 

As Radiuszo the fine of the hypertents 
ſal : fois the fine of the a c atrhe baſe 
tothe fine of 'the perpendi : and {of 
_ 2px | cndrerſall!Projeci 

'By the fourth 'or 
the proportions for right angled oro 
Triangles maybe foiihd rwo wayes: 

Firſt, by the. equaliry' of the "Sines ard 
Tangents of the circular parts of a rtian» 
gle, chat is, of the 2 1 empernins che na» 
rural, thus by the umiverſa? propoſuion-in 
the aforeſaid gx ABC; tho 
thenuſfal 4B, and les/ ar 4 and'B 
being noted by their complements, ſay. 

1. The fine of ng 0 Radiun3 i 


1 
| ag noe 


coline of 4 added © Radius is 


GIN on this of BC” added to the - 


_ fine of the 


catB, 
- 3; The Sn added to Radius, 


_ A $Bega rhe ow of AC added zo 


|. ths > Gree B 
4. The co-fie of A'B added to Radius 


; the co-rangent of the angle at B, 

-* ©... F, Thecoline of the angle B addedto 

Radius 1s equal tothe rangent of BC, ad- 

ded-o the tof AB, 

-26-: The fine c BC added to Radius is 
tothe. co-rangent of the angie at B 


ed ro the A AC. 
"dere £ liſterh may ſer down 
. fines an bh ents of 
Po apa there 
Will be cen ado but theſe may — ſuf- 
kee + fore heh warths Rn GE 
right-angl le be reduced; 


A bf 16 the fe 4 


cond; wwe tothe third, two: to" the fourth, 
Wirce to-rhe fake, and three to the faxt. 
| SEES hypethe- 


aulalB Ad, andrheangle arB, to finde'the 
'baſe4 C; then, by ft, [ring tha 


t 
E 
T 
e 
t 
F 
4 

© - 
I 
Wo 


SS TEF SE ® 


(ge 


(195) 


the ine of 4B added rorthe fme of 'the at 
plearB, is 

to 'Radius, Ty 

eural rambers' x 


the fine of B, and divide-rhe | 
Radius, the remainer will be rhe fine of - 
AC.: and working by Logarithaies., & 


' from the ſumme of the fincs of 4B and B 


I CIO ai rhe reft is the fine'of 
ATC. | 

Secondly , admir there were,given AB 
and A C, to finde B, rhen 'ſceing rharthe 
fine of AC addedto Radius is cqualto the - 
fines of AB andB. "Therefore, if working | - © 
by naturall numbers I - multiply the fine 
of AC by Radius, and divide the produ&. 
by 4 Bk remainer is the fine of $0 
working by Logarithmes, if from um 
'of the fines of 4.C and Radius, I ſubftra& 
the fine of AB, the remainer will be the 
fine of B, 

Or thirdly, if rhere were given AC 
the angle at B, to finde AB: then foral- 
much as A C and Radius is cqual ro the 
fines of AB.and B, therefore if working 
'by natural numbers 1 iply AC by 1 
Radins, and dividezhe by rhe fine 
of B, the remainer is the fine of AB; Or. 
working WOgI—_ # fromthe -= 

3 | 


I ## 


ER, (196) _ | 
"of A C.and Radius, I ſebſtract the ſine of B 

rhe remaiger is the Line of AB: and -4o of 

the reſt, | Mt 

- Which. that you maycthe better .perceive, 


- Thaye here added in exprelle words, the 


. +Canons ocrules of the proportians of the 
-”" rhings given and required in every of the 
fixtecn caſes. of a right angled ſpherical! 
triangle, as they are colleted from the 
Catholick Propoſition. And here the fide 
| fubrending the righr angle we call the hy- 
pothenuſal, the other two containing the 
rightangle we may call-rhe fides ; bur for 

ther diſtinion ,-we-call one of theſe 


containing ſides ir matters got which) the | 


« baſe, and he arher the perpendicular, 


* The baſe and angle at the baſe given, 
| ro fintle 


© 3, The perpendicular.) As Radius, tothe 
+ Hric of the baſe; ſois the tangent of the 
angle, at xhe baſe, ro the.tangent of-ghe 
perpendicular, 

2. Angle at the perpendicular.) As Radi- 
us, tothe co-ſine of the baſe; ſo the fine 
of the apgle at the baſe, ro the.co-fine of 
the angle ar.the perpendicular. _ 

3. Hypotbenuſal,] As Radius, ro the co- 
fine of the angle ar the baſe,: ſo the co- 
-rangenc 


: # Fs 


Sore. the bafe, th the EE: 
che hypothenaſal. : 
The perpendicular and angle at che baſe 3 * 
x ves, to File D 7 
4.- Angle at perpend,} As the co-line of + 
ar, to Radius ; ſo the co» 
line of the angle arthe baſe, ro the fine of - 
the angle ar the perpendicular. 
5.-Hypotbeaiſal.]' Asthe finc'of the an- 
gle at che baſe, ro Radius ; fo the fine of: 
the perpendicular, to the ſine of the byga; 
thenuſal, 
6, A ds As Radius,. wo-the_ c0- 
angle atthe baſe; ſo-isttic 


oak. ungeent the pergendiculary ro Sy 
 andparth ap ind angle at thi baſe” 
given, to finde 


7. Thi baſe,]} As Racluy ro the co-fine 
of - rhe angle at the bale ;. fo the rangent af 
= kyporhenafal to the rangent of the. 
baſc, 

L. Perpenditidlar. ] As Radius, t6'the, 
fine of the hyporhenuſa], ſo the fine of che 
angle ar the baſe, ro the line of the perpen- 
dicular, | 
% Angle at perpend,] As Radius, to the", , 

K..3, CO". 


Tl 


WE 
Lo 4 


bh” 4 :: 


F nkinet to þ 


F 


of the EEE. 
at oF 
F== ECT hn 


Ka cad perpendicular given; to finde. 


WS 16;. Hypothenaſal,}. As Radins;, to.the 
+. eo-inc of the perpendicular: ſo. the: co- 
3 hom, 5 tothe co-fing of the hypo- 


t wad! the baſe :. ſoistheco-rangenrofche 
-  porpetidicular, tocheco:rangenc of the an- 
F- gle at the baſe. 


Rhev x Perpendicular.} As 'the- co-fine of 
g the baſe, to Radius; fo the co-fine of rhe” 
| hypotbenuſal, ro che co-figc of the perpen - 
.  dicular, b ny 

» Angie at the baſe,) As, Raglius, te 
on rl fo the co-rangenrt 

| aſal, ro theco-line of the 
Inylc arthe' {err | 
Fs Angle at the perpend.] As the fine of 
ach roie to Radius ; ſorche fine of 
ro the fine of the angle arrhe per- 


The 


Ungle at the baſe] As Radius, to che 


3 The.baſe and bypathenuſal gives, to finde the: 


: is | ” hd "PR" <1 "Os 


The angle at the bafe end erpendicutr 
given, 56 finde: 

{The perpendicular] As bne"f 

a2 tage 3c ee es Ss 


Fooke the co-fine le arthe baſe; 
womgtt et cular; © | 


. he Ae Nadi ro cs. © 
2 at the p | 
ſo toad angle 


tothe co-fine of the” hyp 


Secondly, the propoonesaPik ( 
ſes oſw# right angled' {þ 
may by the aforeſaid Carhalick 
be known thus: If the” IO 
ſought, pur the Radius in che fiſt pa 
either ot the, extreams, the orher 
put in the fiſt place, ' © 

And note, that when a 
the propoſition doth chance rq concur 
a complement in rhe circular; E 
muſtrake the fine ir {c1f, orthe: it © 
ſelf, becauſe rhe-co- fine of the co-line is 
the five, andrhe co-rangent of the wat 

is the r 

As in che fallomi wiangle ABC, Tet 

en the baſe AB, and the angle 


a, to ik th open BC How 


ll 


_ 


i ; 


(200 | 
AV is-the middlepart, B C and C are the 
ppolite exrreams , ' vx 'the- extreams diſ- 
zune: Now. becauſe the extream BQ is 
. taughe, therefore I.awſt pur: the ocher ex- 
cream, that is, the angle atC, in, the fuſt 
pos and becauſe that anglc, as alſo rhe 
e ſoughr are noted by,their complements, 
therefore I muſt not ſay, :As rhe co-finc of 
earC, js to Radius :.ſo is the fine 
dale AB, ro.the co-line of the hy- 
"I uſal BC: burthus; 
=” . ;Asrhefinrof the angle ar the perpendi- 
— eularACB, is to Radius; ſo ist of 
-  Shebaſc AB; tothe fige of the by - 


 GIBC, Thelike.isro.be of the 
= 
-.. - Thus pwch concerning right angled ſphe- 


|. vical triangles: as 'for. Quadravral there 


needs. noe muck be ſaid, becauſc the cixcu- 
lar parts of a quadranral cri , are the 
e with... the (rar parts. of 2 right an- 
cd triangle adjuyning, | 

: AslerA BC bca x ZN right angled 
= A, and let one of the. fides thereof ; 
namely, A C be extended, till it become a 
drant, that.isro D; rhendraw an arch 
rift; _ 4 quadrantal 
griengle, to wii is 2 right angled 
SUtangle adjoyning, as ABC.. Thy _ 

| re 


bs ts &- 2 I$28 


». = 


22 


(207) b 


fare chat the *circular- parts of the wha: 


BCD are the ſane will 


the circular parts of the right angled wi 
angle ABC :.for the cucular pantsof ei-. 
therof them are as hiere Oe. 


The five circular parts cf the wiangle, - 


ARC arc.. AC” ABc3ABCc#BGca.BCA® 


BCDarecomCD CDB DBCcaBCcaBCD 


Where it is evident, tharA D and DB: - 


quadrants, DBA'is a right angle 
ST - , 


is rhic meaſure of the angle at > £ 


M5: 


% 


”- 


* 
- 
*o 


(5f | 


(oifiac the fide AC in the ohe ts equal 

pl, CD in. the orher : ;and the fide AB 
= +. bly bd et 
the other: apd compl. A B C' itithe one is: 
'equaltro DBC'in the other, and' comp); 
BC in the one is the ſame with BCin the 
other : and -laſtly, comp!. BCA in the 


one is the ſame with compl, DCB in the ' 


other ; for the compl. of the acute le 
AB C unto a quadrant is alſo the dies. 
- menrof rhe obtuſe angle B C D, and che 
circular parts 'of borh rriangles being che. 
ſame, ir followey, _ that which 3 is here : 
+ proved touching right angled triangles is 
_ alforruerf ==. tn. And all the fix- 
reen caſes thereof may alſo be reſolved by 
* the aforcfhid Carholick tion, 

As lerrhere be given the fide D C, and 
the angle ar C, to-finde the angle.ar D, 
then is the lide D C the middle, and the 
angles arDand C are extreams adj Jacent; - 
now becauſethe angle ar D, one of the ex- 
, teams .1s ſought, we muſbpur 1 the other ex- 

, to wit, the angle ar © in the firſt 
lace, "md rhat is nored by irvcompleatent: - 
_ anqthorefore che is; 

As.the co-rangen of; rhe angle. ar C, to - 
Radius.; fo.che co-fineof D C, tothe ran- 
* genr. of rÞ+ =. aeD : and ſoofthe reſt; 


and - 


_ 
—  D_ 


of y " 2 FY - . , _ - 
. 12.9 ; : : P »”» : - 


wid-phat nfaido? rhe adition.of FE: 
uhcial anmberg.u to-be underfiood of-hs 
 IeGtanghes of tlicnarural, | 


_ m—_ 


CHAP... 1x, we, 
of oblique. angled 12ne | 


Triangtes. © 


Nan oþliquangled Tpherical trian tr, . 
Fiber: are Kt + 8 wo gh _ 
that is, thoſe wherein the things given © 
and required- are oppoſite, maybe Teſolved ' 
by the fift propoſition of. the laſk Chapter, - 


CASE 1, X | 


1 Tivo angles with 4 &*ſide oppoſite do 'one of ; 
them deing given, to finde the ſite oppo- 
ſte to the other, 


Agio the* triangle AB C, let there bes 
þ giventhefidgB,C; with his oppaſite 
| at A, andthe” aygle AB C, to hnde 

ſide A C. Lay Aion ; by the dn pr _ 
of the aſt Chaprer : : 
As we "a of the apgle at No.1 1 ts; the | 


=_ 


*% *x4 Ae Mos 
ds.”  dſ- oE 
wy 


bu 


[ue Booppae BED > Toi he ks | © 1 
- Frye angle at B, ro' of his oppo- 

© ſe 6de AC. + + : 
25 558 re”; Cast A 0 
p”: Two fides with an angle oppoſite to one of © 
-..*_ them # g given, to fake an angle op- f 
ans / poſite to the other, r 
”  Asintherriangle ABC, Jerthere beyi- ' 
\, yenthefides BCand AC, with the angle 
+ atA, rofinde the angle at B:-1 ſay then, : 
& by the fiſt propoſition of the laſt Chapger : ; 


TILLITT AR 
| wh 3 00 00. STITILLL ++. Id 


' _  , Asthe fineok BC, te the fine of his .op» 
" pokite angleatA: ſo isrhe fincof AC, to 
* the fine of his oppoſite angle B. 
+- Othere'ght caſes muſthe reſolved by rhe 
aid of tw6 Analogies atthe leaſt, and thar 
-by reducing the trigngle propoſed ro 
- Figbt angled triangles, by a Prepancenns 


$% tx «+ wh 
- - 
P . 


: 4 


Metall an of angles ts.” 
poſire fide, which icular falls | 
rimes within, ſomerimes without che a 


: 7 the perpendicular be lerfall feoen-thi. 
obtuſe angle, it falleth within, bur if4efal -. 

from an acute angle, it falls withouc this 
triangle : however it falleth, ir muſt be al-"* 

wayes oppoſite troa known angle, 4-0 

on your berrer, direQion, m lerting fat 
ndiculartake this generall rule,” , - 

0h Perpen e endof a fide given, | 
Jacent to an angle given, ler falÞtlig yet 

pendicular, 

As in the trianple, AB C, if there _— 

iventhe fide A B, andthe anglear A : by 

is rule the perpendicular muſt 'fall from 

B upon the fide AC; bur if there were 

ven the fide A'C, ani the angle atA ; then 

A B muſt be produced © D; and the'peſs | 

icular myſt Fall from C' upon the "fide 
AD. ga=rodrefartgtes oye ed - 

les, and the fide or angle | 

may cafily be-reſolved by the Catkolick 

Propofition; 

As fi < there were given he fide AB, 
the angles at A and C, and-required the 
fide A.C.; then che perpendicular muſt 
fall fromB upon.the fide AC; asinthefrſt 
| - x 


'% 
5 


ons wrongs 
- A 68 Fontbn And,in the, tri 
ABF wc have given the fide A B, and 
;- aulgle-ar A,to the baſe-A.F, which 


,  eataloge.y th Cabot opal, 


 Aaphocorangenc of AD, toRadius,: fo 
* the co-fige.of.the apgle,ar A, ro,the tan- 


bo ab nga trianglcs, 


FC, having 
I " ahaangle at Cby whe ſix.caſe of. right an- 


| ER 
FG, which bong toAEF 'F 1s the 
5 pe there are three arians, re- 


bon eo = Pad iced 
triangles ety 

perpendicular, as Sage the h $4 
pothenufalin ongaf the right ay: tir 


angles wil} be correſponden 


ther pa 
Then none of theſe right angled. triapr 


AE hor the &venth caſc - 


Lagnntlys by.che cighth, caſc, fnderhe | 
the perpendicular BF, and | 


you ue C bndc the * 


4 quired; whereas it, may. be oNc-at.iwo.; - 


- ne army and the baſe. ig, or | 
any 19:hhaſs a the gchep ; and la the e- 


gles - 


"> 


les {which for ifinAion fake we ed] 
5 there is given the - 
anglearthe baſe; whe " ney" 'bÞ 1 | 
che bafe or angle at the | 
occafion r ; by the ſeventh ot il 
caſes of-1 canpledrriangles, Ari By! 
is rhe firſt vperarion, , 

Forrhe ſecond; chere muſt drew 

ns given and required)two 
te, be compared ro two 

chings in rhe orher Triangle, which” two: >> 7 

each with rhe” perpendicular; Hake” thice 

things in cach rrianghe, either Yau gr 

that is, lying together, or op 

three the perpendicular is atwayes one of *' 

che extreams, and rhe'rhing required one + 

of rhe orhier extreams, 

; . Thus in che criangte ABF, if there were 

Penak's and BF, Tp AB: ob 

e taiddle part, & BF arc 
extitams; ates chetef6:eby thc Corbolick 
. Propoſition -* 

Radius added ro " co-ſineof AB, is c- 
qual ro the co-fincs of AFand BF, 

Then in the triangle BFC, if there + 
were given B F and F C, tofinde BC: BC. 
will be che middle part, BF and FC oppe= © 
fire extreames ; and therefore by the Ca- 


tholik Propaliion, bs 
© 


wo | o Ja 


| | Thmco-linsof BFand FC are Small 
| waheco-fnc of BC and Radius, 


. a7 he Rad and code BF in bak 
parties, it followes, that the co- 
fincot AB addedro the co-fine of FC is 
4 gre yay BC added to the co- 
therefore, the middle part 
ET in the 


uall 'ro. che middle part B C 
endp and the expeam, AF in he 


, . the oh part -in the firſt rriangle, 
is.in proporion tothe middle part in the ſc- 


- cond: fo istheextream in the firſt, ro. rhe 


extream roy var ug 
. "Thus by the Catholick Pro ion, and 
the help of. this, = t caſes following 


may be -reſaly e' exem pl-6catjon 


whereof this Fs pike 5 iddiron.. 


= 
. 
- 
\ 
BY: 
- = 


c 
] 


By the Carhiolick*Propefirien; #& WH 

dent that J 7 | 20012 {a \ has” 

- | Red; + cABQ isc-: : 6 ir AB ebicehDb 
csBF + c5FC F qualro Þ c5BO++Rad: 


Rad, 4's AFQ is & Cot A+tFB. 
2 Þ.iÞ B+ & C FqualtoZ5FC+Rad. 


CRad, 4 cr AZis & {CrABEXFEY 
I TctB + FBC FqualtoSriC + Ralf 


© Ra, -+c5ABF? is e- F crAB4+ BB! 
A? +3 +.ct BC I qualto $ c5FBCTRa# 


Then raking from eicher fide rangent F B* 
and Radius; orco-fine FB and Radius, it 
ſollowes, by the former propoſition, that +" 


1. c5AB +c5FC isequalfto c5BC +.c5AF., 
2.15 AF +c£C is cquall rosFC +£ctA, 

3.c5A +5FBC is cqualltocs C 4 SABE,. 
4. 6SABF+ ct BC is equal to 65FBC + CAB, -* 


For ſceing that AF and F Bare oppoſite 
extreams.to.A B,.as-C F and FB are'to” 
BC: therefore, | | 

1, AScSAF, wocs FC; ſo isc9AB, to! 
c BC: that is, Asco-ſtne the firſt baſe, £o- 
co-fine the ſecond ; fo co-fine the firſt hy- 
pothenuſa?; ro co-finerhe ſecond. Ow 

"M0 crves. 


od oxen FB are adjacent 
P: aTpCFB arceF C: 


pon wFC; ſoctA, wet Cc 
that is; as thie line of che feſt baſe, ro the. 
FILENEESS 
1 | ©, tO CO: rthe ſccond, 
A which v for he fourth and terich caſes, 
ſceibg thar A'BF and F B are op- 
| p6 rE and EB are 


3. |  ABE, ro*'5CBF; "Wy % 
is, as the fine of the firſt 

dicular, tothe: Ge of thei. 
arches baſe, 
ſerves for the 


ro co-fine tha ſecond 2 w 
fifth end ninth caſes, 
- Laſtly, ſecing'A B and F B- arc: adjacent 
 extrcamstoABF, as BC and FB are wo 
. CBF: therefore, 
; Foggy ABE;to cs CBE; ſo & 4B, z_eneQ 
. as co-finerhc faſt angle ar rhe per- 
bo» r Ae oks, ſo co-ran- 
thefuit hypothenuſal, to co- tangent 
- hn * this ſerves for the Gaxrh. and. 
eighth caſes. fellowing. And this foundatt 


; on. being thus laid, we come how to-- 
RM | _« be 


: TT : 
the ſcreralCalestherroa depending, 


- Cavs 3,- 


Te ad thiiy lonrained 
my py finde the third ets 


od 16! wane wo-weagd righrangled 
les, the-analogic is: t 
adius, ro the co-line of cheangle at 
he! baſs: fo\ is the rangent- of rhe- _— 
thenuſal, to-che' rangene/of- rhe: baſe,: or! 
firſt arch. Which being added ro or ſublira-- 
Red fromthe baſe given, according.-ro the- 
followingdire&ion, Rt the ſccond arch, - 


Wirhin the trian 6; ſubrrae» 
If cheper- J A F thebaſe from-AC 


HR cho baſe given, the remainer is; 
C, the ſecond arch. 0 
If 


- 


; Without, and the contained ar 
obruſe, o—_ jock found ro the 
- en, ir aggregate is 

the Cond arch, 
Withour, and the contained angle 
.acurc, ſubſtra& rhe arch given from 
the arch found,.the remainer is the 
--.>  ({econd arch... + 
-Fhen; by che firſt ConſeRtary. aforegoing 


thexo-ſine of the fiſt baſe, to the - 


fay :. 
co-{ine of the; fecond ; fo the co-fine of the: 
| al, ro the co-ſine of the ſc- 
_— -burthis we wgll illuſtrare by exam» 
©, 

Lerthere be therefore given in the ob- 
lique angled ſpherical criangle AB C, the 
fide or arch AB 38 degrees 47 minutes, the 
fide A C 54 degrees, 84 ns, and their 
contained angle B A C 56 degrees , 44 mi- 
autes, ms the fide B C: Nawwhcn ac- 
cording tothe rules given, 1 ler, fall the 
perpendicular BF, and ſo have I two right 

cd triangles, che triangle -A BF and 
bi rriangleBF C.. In che criangle ABF, 


We EF IPer ee 3$ degrees, : 
47 minures, and the-angle ar the baſe BAF 


56 degrees, 44 mines, co finde the baſe 
AF. Furſt therefore 1 ſay, 


As 


% 


{.213) 

As the Radius 90, 1a,00pc 

15 ro the co-fine of BAC 6, 44. 9.74357 
So is the rangentof AB 58. 47, 9.9001 
To.cherangent'of AF23.-92. "9.8425)4 


Now becauſe the dicylar falls 
within the triangle, | blira&AE z3 de- 
prees, 93 minutes from A C 74 degrees, 84 
min, and rhere remains F C 51 deprees, 12 
minutes, the.ſecond arch, Hence to finde 
BC;1fay; - a 


As the co-fine of AF 23.72.08.4r, 0.038331 
Is rb the co-fine of FC f1. 12, 9.799746 
So isthe co-finc of AB 38. 47. 9.993925 
To the ca-firie of BC 57. 53, 9.729363 


2 Example, 


In the ſame triangle, letthere be given 
the fide AB 38 .degr. 47 min.” the fide'B C 
$7 degr. 53 min, and their contained angh 
ABC 107 deg. 60 mib, and lettheffide AC 
be ſought, ' Fiift, ler fall the perpendicu- 
lar DC, and continue n= fide AB to D, 
then in the right angled triangle B-D'C 
there is given the m1. = DBC 71 deg. 40 
min, the complement of the ohwſe angle 
A BC, andthe hypothehufab B-C vr 
grees 53 minurtes.; to findeBD,1 fay firſt ; 
As 


- 


 Jochechagearet'B D 25. 4% 9.676853 


a * Now: 'becauſc the cr ' falls 
-- withour the: vriange, the contained 
"angle obwſc, I, adde BD P np "s.omy 4% 
minutes'ro AB 38. deg. 47 min, and their 


agaregate is A D63 dep, 85 riiin, the ſecond 
grch:: bencerofinde AE, © pg 


Astheco-finc of BD, 25, 42 0.044223 
1s0.the co-line of 63. 89, 9.643547 
Sois the co-fine of BC 57, 53, 9.729859 
Torhe co-ſine of AC Jhe 34, 9.417629 


; Example, 


eFnckis mingle, let there be given the 
kd BC .min, the fide AC 74 
: dey min their contained angle 
7.deg. 93 min, and fer the fide AB 


Firſt, L ler fall the perpendicu-, 
der , andrhe fide BC bai 


then incheyj led triangle AE C, we 
” have known ACE, and the hy- 
parka AC, tolndeEC, 1 ſay then: 


As 


' Isratheco 9.40539 
So is cherangent 0f BC 57.53, to,196314 


"9 


| Asihe Radius 96, | $6,v00008 


1s ro the eo-line of ACE 37, 91, '9:$93005 
S@is thc rangeent of AC 74, $4, I9.567120 
To the rangent of EC71. 5. ' To.464125 


Now becauſe the perpendicular falls 
wirhour the triangle, and rhe contained an- 
glc acute, I fubſtra@ the arch given BC 55 
degrees F3 minutes from 'EC 91 degrees 5 
minnres, the 'arcb-found, and chear:deffo- 
rence '13/drg, 52 min, is E B, the ſecond 
arch, Hence to finde'A B, 1 ſay : 


As the co-fine of B C 71.5. co,er, £,493846t 
Isro the co-finc of EB 13.52, 9987795 
So is whe co-fine of AC 74.84. _ 9.417499 
'Fothe eo-lincof AB 38. 49. 2.8937 53 


Cants4 


Two fidts and their contained angle givengo 
- fnde one of the other angles, | 


Firſt, by the ſeventh caſe of right angled 
ſ y_ tr'angles, I ſay : As Radius, to 
the co-finc ofthe: at the baſe ; 'fo is 
rhe -tangent of rhe hyp ſal, xo the 
rangent of -the- baſe, or farft arch :- which 
being added to,er fubfiratcd from the baſe . 
given, - according to thoſe directions given 
inthe third caſe, giveth the ſecond —_— 


a £7 - 
8 ms Ai, of chis Cha- 6 Þ 
| BT Eats tothe kad if (| 


{9s o- nt of thefirtt 
| angle We Ee engen of tlie 


RS. 7'e 
:  Thagpif rhereweregiees in the fiſt | 1 


he Ae 1B 33 | hi 
+7 mitts, the fol AC 74 de- dic 
| — © grees, 84 minures, and hcir:conteined-an- ae 
, KEB.AC 56 degrees, 44 min, and CH 'F rot 
4 angle fought, to tp ; Col 
F rs s be the ſame, fs yori perrferen þ. 5. 

prees, 71 minures, the firſt arch, FC5rde- & 
> T2 minutes, the ſceond; hence: to 


the angle A G B, -ſay: 


Asthefincof AF 23; 52. 644k. 10395486 
To thefineef FC5 1,12. 9 391337 
So is the.co-rang, of BAC 56. 44. 9.821771 
 Torheco-tangent 6F ACB 37:92;to,to03494 


E. + There being no: ather variation in-this 
| eaſe thin waking Wen) ſhowed 3 he 
I "Tommers I a Sty, 

| 4 : \ | | K-16 $ þ ; Caſc 


at FP 


| 


.. a4 y- : ” 
. a+ 
E - 
wo 


Y 


- - A 
Y & +4 po, 


——A 


z | Sade ds CITIES 
| : Two angler, and the fade berween them given. 
l | to finde the third angle, | 
| Firſt, byche Lew: caſe of righe angled v 
» ſpherical: wiangles ny 'As CY 
* 4 * periogpaturns. Dee I A 
t FF fothera neue ungl @ -the baſe, xx> ag 1 
$. F wiec _ le” ar the þ-rpens 1 
_ dicular «; y "IT 
[- aed: Rome other Y 4 
| tothe follow *” 7-4 & 1,3 %ſ 
il cond arch,' ly q6-+ Th * p 
- © _ ,. Withiathe ag Cr icit 
4 , [ore angle found fri £5,080 angle* 
Pl 


given, the remainer is che og: 


It che. Is Wake, and Forks! < angles: 
perpen £ Va acute, ſubſract.che angle. 


cular , given from the angle found , and 
fall .|ahe remainer jsthej cond arch, 


Withour, ond one of the 
* PRA 'be "adviſe, adde = 
ond $9'the. angle giv FI their 
{aggregate ig the [econ 
| | Thans by the, rhitd! AF, 
Caper, ch e"analogic-is 3 As-che no ; 
| OG angle at the Fd, ».ho 2 oY 


Oo B _» = 5 © 


_ b 
Sp > © 


l p* v 
-. Y , 


&k IS. 4 - - 
OS » 4, þ - . bY 
\ 4 | : : my 4 - - 
P = * 
Ns = ”"— 
m ” 
— 
# 


” firie of the ſecond angle found: fo ls the | Art 
>. cofincof the firſt angle at the baſe, roche | To! 
* ce-fineof theſecond, Soi 

Tox 


s Examples 


In thecriangle 4 BC, ler there be given 

the angles BAC 56 degrees 44 minutes, 
... and ABC roy degrocs, 60 minutes, and | 

þ ” the fide berween them AB 33 degrees 47 

minures,re finde the angle 4 CB. Firſt, 

- ler fall che perpendicular BF, and then 

in the right angled ſpherical criangle ABEF 
we have known the angle ar the baſe BAF, . 


and the x (mane enuſal 4B, ro finde the 
perpendicular ABF, Fiuft, 


+P 
..-* , 


angle at 
then I ſay; 


As the Radius 90, 19,0000c0 
To theco-finc of 4B 38, 499, 9.393715 
So is rhe rangent of BAF 56,44. 10.178229 
To the co-rangent of ABF40.18.10,07195 4 


- Now becauſe the perpendicular falls 
within the triangle,therefore 1 ſubſtrat the 
angle found A BF 4o degrees 28 minures, 
from ABC 107 degrees 8&0 minutes, the 
: angle given, and their difference 67 <F' | 
' $2 min,iethe angle FBC, the ſecond atch; 

| hence to findethe angle ACB, 1 ſay; 


al 


4 
p 
% 
- —- - 
a : 


Asthefineof ABF 4o. 28, co,er, 0:189415 
Tothe fine of FBC 67, 32. 9965047” - 

So istheco-fineof BAF 56. 44. 9742376 
Torhe co-finevof ACB 37.92. 9.389p033 t 


EE R. TD 
F; ” "ich S wer; 
oy 
, a 
. _—O- 
4 ”% 
.- 222 
, _ 


Let there be given, as before, the rws 
- angles BACand ABC, withthe fide be- 
tween them AB, to indethe arigle ACB, - 
and lerche perpendicular E A, and ler the 
fide B C becontinued ro E,then in the righr | 
oooyaiengh ALY we have known the 
port B 38 degrees, 47 minutes; - 
F a the angle ar the baſe ABE $4 de- 
F a ad wy FI - of the + 
. , © T.T o angle 
< FAB. Fadenth,o, Ws 


; | As the Radius 99, + 10,000000 -* © 
'  Totheco-fine of AB 38, 47. 9.893725 hy 


*e is the tangent of ABE 74, 40, 10.49863t |. 
"| Toxbe co-rangent of FAB 22.6,10,392366 .- -* 
Lz .: And 


hence ro'fande rhe 


p. To the c6-fihe of A CB 37.92, 


we / 
( 


( Wl ) 
hoe becauſe..the. 


givenBAC 56 degrees, 44 minures, and 
their aggregate 78 degrees 5o- _ oy 
the angle EA C, hs agtty and 
at ©, L ſays, as be- 
fore; : 
Asche fine of FAB 24.6. co >>. Arzor 
To thefine of E.AE* 59: 1197 
'So is theco-fine of ABE 72.40, V 538 


97033 
ve @ Brampleg oo ono; 15. 


| Let chive bei amr mrs. ks/BAC Fe. 


degrees 44tninutels NN nll CB 


Cs 
92 Minutes; withTheir Torrie? 
$4 minutes; "ro Gate the FS] 


74 degres; 
AB C,lerfilehe perperidledfar © D; ani © 
lerahe de AB bercontinited to D, then in 
the i - meboms = ADC; wetaye 
AQ; ind _ An- 
_ _— AE G Va Gro ADD; ff 3 i 
then 1 ſay; 


dicu)ar falls A 
petri <8 one 1 f, cho. ans 


Wprobo obgule, = adde the .gngle: Fougd 
EAas, 2 degrees6 minutcy.to. theanþils 


0 » 


oy 


” - 
0 - ae 3 


A 
0 


$ 
z\ 


£127) 
7 ld: 3.9 $$? 


Athy Bs us 90. -:/ _ | | .-, Pagheoien 
o the co-line'ot AC 94,84. 19:44 t7uay 
-So 13 Fhe tangent of -DAaC 56.44-19.1983229 
.Tothecs tangept.of ACD 68.49. 9.52545 W 
--|Now- becauſe' the -perg*ndicular. falls 
-withuut the triangle, and þath rhe (angles 
given agute, therefore 1 ſubſtraQ-the angle 
given ACB 37 d-grees, 92 minutes from 
the angle found A-C.D:68 degrees y8' mi- 
nuyes, amd-meir d:fference 30 degrees 56 
minuees! is: the-angle BC -D;, the ſec 
arch, Hincerto finde the angle, C:B:Dyll 
{ay, as betore;3- 97 


_—_ 
" 
- 


As the fine of ACD 68,48! c9,47; 0.831383" : 


Totheline f BCD,39.56,  -. -9:7,6'40 
$6 5s the co-fine of IAC, 56.44, 9.74157) 
To the co-fine of CBD 72. 40. 9.48019: 
, Cast 6, uy 


Two angles und the fd 


a2 


dS ©. 4 


\ » ; a6] T 4-3 act" : > 1 

o : 4 p [ > 
.* . + ab ALE ©< Fra - 

% 


"cond arch, 
Then by the fourth ConſeRary of this 
'Thaprer, As the co-fine of the firſt 
atche _ ——_— 
ſcond ; fo tis co-tangent of 
hypothenuſal, tothe ce-rangent of rhe ſc- 


| '  Exaniple. 

- ©? If there weregiven, as in the firſt exam- 
- ple of the laſt caſe, the angles BAC 56 

% cs 44 minures, and ABC 107 degrees 

- 6 minutes, with-the fide AB 38 degrees, 


- © operation will be in all chings the ame, 
+. and the firſt arch ABF go degrees, 28 mii- 
* utes; the ſecond arch FB C 67 degrecs, 
3z minutes; Hence to fnde the fide BC, 
-l fay : | 

— &srhee9-linc of ABF 40,28,co.a47 0.117536 

To rhe co-fineof FBC 67.32, 9.586119 

So is the corangent of AB 38.47.10.29986z 
.* Fo the co-rangear of BC g7.53 9$.80z51y 


Casi7, 
Two fldes with an angle oppoſite to one of 


- them , to finde the third ſide, 
_ | Firft, bythe ſeventh. aaſe ago. gfe 


' fem the ocherangle given, according tw | 
E the diveGonof the ifecaſe, piverh the fe- 


+" 47 miqures, rofinde the fide BC. The firſt | 


, SES" 3 
ro the co-ſine of the ſecond ; ſo the co-fin 
of the firſt arch found, to the co-fine of rhe 
ſecond, Which being added to or ſubſtra- 
&ed from the firſt arch found, accerdingto 
the dirc&ion following, their ſum or diffe- 
rence is the third hde, 


Within therrciangle, adde the 
- | farſtarch found ro the ſecond arch 
- Foes and their aggregate is the | 
If the | Withour, & the angle given ob- 
perpen- 2 tuſe, ſubſtradtthe firſtarch found 
dicular | from the ſccond arch found, and 
&U what remainerh i the third fide. . 
Wirhour, & the given angle a- 
cure, ſubſtra&t rhe ſe arch 
found from the firſt, and whar re - 

Lmaincrh is the fide required; 


1 Example, 
In the oblique aq_ed triangle ABC, 
 & & 


let . 


rebg, 
, 5 Mi- 


iſtes; "upd BE yr o g** 
1 , with the ang le BAC degrees, 44 
minutes,” #{lertheHde A Cbe required, 

- "Fr; [1-rfalſthe perpendicular BF.” and 
% * then keFy vþ: ngled rriavgle ABF, 


& at Sat AF, to finde the 
"baſe A'? ; for which? 1 AI 


 - cApthe 4m 10.000000 
-Tothe.co-fine:of BAF 56.44% 19.7 $576 
.- So is thetangentof AB 39,47, -. 9.900138 

| .Torhs angent ot AF 24s 77, 9. 642714 


«- Secondly; forF'C, 1 ſay: 


| *%s Bed FAt;91 $7:t0.ar,.0.10617 5 
To the co-fine of , BC © 14 33. 9.729859 
"So ts theco-finc'of A 23.7%. 9.961669 


Now, beppple, the... perpendicular. 

; wichin hs, wiangle, therefore 1; adde 4 

aſt I Fare bY 23 degiees,.hn minutes 

r.the, ſgand arch, tound*F QC $1 degrees 
12 minures, andrheir 2 Cg3TE 74 degrees, 
84 minutes is A Cc the hide required... 


2 E:#amphe, 


gave n 


oebnie given pothenrſa XB, and: 


CR 328" 


'Torhe co-fine vf FC 'Fl.12; 9.7 17503 


- Kithefametrlanyſe AB, Tet-rhths be 


"5 
»- by 


58 5-88 


As 


58s 


To 


(519) 
given the ſides AB 3F$dErees, 47 minuces 
| A C 74 degrees $4 minutes} avd the 
AB,C,107. ret: 60. Wibyrgs; 2 
ihe TOM: Liſt then Jet fa 


rnb E,. Bd conreue: 
va Ea: 2-494 niln rb entry 
z3 —_— of Sayre 


74 degrees, 40npinure,the'c prof = 
AB C,to finde EB: for which L ny 


&a3therbcadius 90 od 27:2y6,6 Ws. 
Tonhjace-fina ns. FB 5 1407 SR 
bo ix theomnpout of HB 8.0745 5; $663d, 
Torheradgenedk B Brgig 4246 'S. $8867 


: Secondly, to Sy C,1 tay: 
| As the co-fine\ at yt £0ufle. ed, 
Fare 


Mr kf EY 
$ We bf 3+%l.. ue 
Foes fine of EC 7 4. 1 =o 


7 Not Becahſs* the” 

fithout the reigngle; Oe deg 

| bhraſe! Meh r 

| fournUE'B3 eprees $1 1.6 heb IR 

EL ED 74 E=4ith34 
74ers REF A 

is B C, the ſide re i; q: © 


\ 


© Jham LS; 3 Example. 


Py 4366 "TE 3 | + 
- 26) 


3.2; $a 
1 | Iachefawe triangle LB C, Jer here he ry 
'-  giventhefides AC 74 degrees, 84 minuter, | 
andBC 57 "_ 53 minures, and the 
| aan; Tk Me pcodicler by be, 1 
[ þ4 2 
and continue toon ”P 
+ Tight wed. 7 on we given 
ro finde AD. ; Th 
- Azthe Radius  $oaacoes | Ch 
To the co RAC SF AS ets l 
is cherangent: 74. v4. 10507119 mu! 
\ the rangevr AD 63.89. ' 104309695 the 
Secondly,to fipde D B, 1 fay: dic 
As & co-fine of AC 74.84 .00.47, 0.581503 peu 
To the co-fine of BC 57, 53. -, 9.749359 # 
Sofs the eo-fine of AD 63.89, © $,643549 
To the co fine of DB 25.39. 94953999 
Now becauſe the pergendianee com 1 


he ag 


found DB a5 


Aredangy 1 ve ow he for pe 


39 Minutes, n___ ang 


frft arch found | Lp hair minutes, obt 
awe difference i Cp ns BF 
} ript 


E.: AA 3, he leh 


Caſe 


(227) 
'C ast s. 
Two fdes with an angle oppofit to one of 
chem being given gl ” —nnſtgs wr con- 


ot Ys by the ninth caſc of right angled 
phericaler _ I ſay;” As Radius, © 
i anye Fu 3* ſo-rhe 
Ne to the co- 
w_—_ the angle ar the dicular. 
Then,, by the fourth Conſe&ary of this 
Chaptcr, the proportion is ; hat 
As the co-ta of che ypothe- 
nuſal, hb ena the ſecond; io 
the co-finc of the angle atthe perpen- 
dicular, tothe co-fine of che ſecond : which 
being added to, or ſubſtraced from the firſt 
arch found, according to the. direRtion of 
the ſeventh caſe, givetly the angle ſought, 


Example, 

If rhere were given, as in the = exang- 
plc of the laſt caſe , rhe fides A B*38 dep. 
47 min, and B C 52 dep. ſ3 min, with the 
angle BAC y6deg. KY to finde the 
vbtaſe T perpendicular 
Ft rtin cw gle, then inthe 
right: angled criangle A F, we have . 
knowne the hypxbenuſal AB, "as = 


_ 


angle ar A, to COINS m_ _ r, | ay: 


then, 3 L, 

Asabe Radius 90, 1 1 9.000000 

Is to or co-ling +. 384+ FA. 9.593725 
is rhe tangent of BAF 56.44, 10. 198229 

TD the co;#: . of ABF 46.2 28, TT 


| $econdly,wo finde FBC, 1 ſay : 


kaif co-tatigent of ABS. 47. 9.90078 
To the oak &1\ BC'57: 53.9 $:9686 
So is the £o- 


e of ABF $6.28, por, 
To theco -ing of FBC'67432).” 9. 5862.81 


* Now--becaiiſe the perpendicular falls. 
withinzhe one I adde the firſt arch. 


found ABF'40 es, 24. minures, 'to the 
Tecond arch FBC 67 degrees, 31 
Hinlites, and their aggregate is 107 dege. 
<0.min, the angle AB Dh 


CaStiy, 


Two, angles anl « fide oppoſite to one of 
'.* Them being given, 10 fpde the third * 


»+ha 3,7 11 


SK ae 


ruſt; xi 
nee: L ſay.: As, 
20 the co-fine of heb ; 
| Tangent of rhe;angle arthe baſe;ro the cor 

—_— the Pi at the Pn hen 


#29) 
Fgh By theyhirConſettaryof thiszChap- 
ter,, the proportion is,. As theco-fuliof 
ch gle at the baſe , rorhe co-fing of 
c £889 z ſoisthe foe Vf rhe firſt angle 
t the perp<n icular,," ra. the fine of the (e- 
Hoo N W a ig des or ſubſtraQ. 
ed from che firlt arch Tou 18, accorditig ro 
the dirction-follpwin ,, their ſunuwe or 
diffcrehce is the angle ſought,” 


Wixbim the.miangle , adde 

- | both axchiestogethes; 4; | 
Wixhautg and The gnglcop- 

If the per- | poſte ro the given fide acute, 
pendicular ubſta& rhe: firſt fem the {c- 
fall cond arch, - "2 a7 hg ine 


Wirhour,- and the angle 
. 7 pofiteto chie given Hide wy 
| | fibRra the ſccond from' the 
| firſt; bur vpet 


the | (396) 
| at A, the angle A BF, fo 
p: wtf, ſt ” 


-  AsRadius, go deg, * 10.000000 
Io he cangeneots AD M6-14 * 10.29 Heep 
So the cangene 56.4 10,17$3225- 
| To the co-tangerit of ABF,qaa8.10.07195F 


'Secondly, ro findeF BC, I ſay, 


As the co-fine of BAF,5 6. 44 ©0,257424 | 


To the co-fine of ACB, 39.9% _ 9.897005 
> Soizthefine of ABF,q0.18 9.810584. 
bor bo-$.roe” wha FB C,67.33 - 9.965013 
{© Nw. becauſe the p: icular fals 
- within the Triangle, 1 adde the firſt arch 
” Found'A BF 4odeg.28 min, to the ſceond 
arch found F B C 67 deg... 32 min, and their 
aggregate is 107 deg,bo min.the angle ABC 
required, | 


T. £xample, 


Tn the ſame Triangle lex there be giren: 
 theanglcACB37 deg. $3 min, and AB C 
107 deg. 6o min, and the fide AB: 38 deg. 
| 47; man, <0 finde,the angleB AC. Firft, 

ler fall che perpendicular AE, and lerthe 
fide'B'C be continued « E,-then: it the 


right angled triangle AEB wehave __ | 


f 
4 
q 
] 


” aa 


given the an 


(22r) 
_— and the =D 
2 deg. 40 min, the complement 
wade EAB, I ſay then, 


To the co- Gn of AB, 38.47, "Lhns 
So jsrhe tangent of ABE, 73.40 10,498641 
To the co-rangent of EAB,t2.5 10,392367 


Secondly,te finde E AC, Lay, 


As the co-finc of ABE, 72,40 0.519468 
To the co-fine of ACB, 37.9 ab 

$» is thefine of EAB, 4 " 
To the fine of E AC73.49 bylby 


Toons falls 


their difference 164y. 43 an ts an 
gle BAC requireds: -. 
3 Example, 
In che ſame criangle ABC, WO 
ACB LN pra | 
ABC 107 ther fideAQ 


5 4deg. &e min eokads the anglo B'AC, 
I ET HAT: 


-- 


= 
fe ti br angled wigiple! A EC; ave 
| Yacnk the: uſal A C, oder 
gleACB, wHapelowghe EEO: |; 


AS Hes Kidius 90 


$7 


Tok thre tan s 2237 5 
Nor RCA, £49 9.59Ab 


*Vecondly, co finlle E'K'B, May, 


- 4; g09 of 322A 


of G Bang. 1-8&Y 

ht #7 349 1 HIRE 
GE of Aw: SS, 17 
_ B, 22.6 PR 


| +, , = 
elif)? _ 2g 2. Sur wel 


2&2 1,38 4 219: 2 3m: rate {l 
paNomabecayie the : 


og pong 
cid Econ ard pn 2 2s 


5.45 


Sr "I .., - - 


Go Ph, 2M Ta , 


eh Sz 
drg. min. from the firſt arehFougd, FAT 
58 dep. 459 min, and rhefr d'Feretict $5 deg. 
4; mis, is the angle BA'© required; * ** 
| Cast jp Town A 
Two angles, and a fide oppoſite to oneaf rheys 
beang, given, to finde the fide berwees + 


em 

Firſt, by the 7th, Caſc'of right angled 
Sphericall: Triangles, I ſay -: An Rad vs, 
tothe co-fine of the angle ar the-baſe ; {> 
is the Tangent of the Hy porhenuſal, tothe 
Tangens of the Baſe, 3247 

Then by,the ſecond ConſeRary. of rhis'. 
Chapter, the propo;rion is," As the co-taus 
-genrof the firſt arigle ar the baſe; to rhe coT 
-tatigentof the ſecond ;  fo' is the ine of 'th& 
"irftbaſfe, xo the fine of the ſecond > whit 
being added'ro , or ſubſtrated From, the 
fiſt arch found, according to rhe d.reQion 
of the gth,, Caſc Cgveth the. hide I<qui- 


red; * 

ot 30 Examples ; bY ad 

'* MAtheobliqueanfled rridngle ABC, let 

there þe given the two angles BAC:56 deg.” 

'44 min,and AC 1 37 deg, 92 min: with the 

ſi&=B C57 deg; 5x,min, ta finde che'fide 

AC. Lerfilthe pzrpendicutar BF, then” , 
C | | tin. 


"FP" © 


0134) 
ha eg leBC F,xc have 
© WeFCB,rofin the baſe FC: fay then, 


As the Radius, 10.000008 
foecche co-fine of FCB, 37.92 9. $37005 
So isthe tangent of BC, $7.53 10196314 
Tothe rangentof F C, 51.ti 36,093309 


Secondly,to finde A F, Ifay, 


As co-tangent FCB, 37 9240.07, 9.g97559 
To co-t of BAC. $6.44 9.821771 * 
- 'Soisthefineof FC,51um. 9.891176 
m. Toke fine of AF, 23.73 _ 


[- within che Tri pain os Poem a pu 
 FCx1 deg. 11 1 min.ro the ſecond arch AF, 


4$ 33 73 min, and their ” 
| "ky 2, A Cody 
. Cas i, 
© The three fides coi ts fur 6p 
The ſolution of this and che Caſe follow- 
ing , depends nopon the Demonſtration of 


100, 


hari Re&angular figure of the fines of 
- the fides comprehending the angle requi- | 
rcd , Is to the ſquare of Radiss 3 2 


| Ns, SE 
of the difference of cach containing fide ta” 
ken from the half ſumme of the three f6de® 
given; To-the ſquare. of the line of half che 


the fides of the triangle ZPS. be 
known, and letthe yertical angle S ZÞP be 
the-angle required, then hall Z S the one 
TE EET Lie 
ea vertical angle ro 
PH or PB, then draw PR the fineof PZ 
' and CK the fincof CZ or Z 5. Divide 
CH incorwo equal parts in G, drawthe 
Radius AG and let fall che 1 
DM and C N which are the figes of the 
arches PG and CG, The right line E V 
is the yerſcd finc of a certain arch ina great 
circle, aud S C the verſed of the like arch 
in a leſs,chen if you draw the righe line NF 
parallel wo SH biſecating CHinN, « 
ſhall alfo biſe& the fine SC in F 
by the 15th, of the ſccond;, and RM bi- 
ſetting TP in,R, and drawn to 
T X, ſhall for rhe ſame reaſon bile Þ X in 
M, and the triangles SCH ind F NC 
ſhall be like,as alfo the rriangles T PX and 
RPM arc like; and Z G ſhall be equal ro 
the, half ſhane of tne three - fides given, 
which rhus 1 proye, Of atiy. three unequal 


quan” 


4 (e499) 
Þ OO 0 rm 

the greateft;, am 
rf joerke 


nexaddetl tothe-meon gun 
ſymneof the three unequal quaiiticies gh 
/ * Example, 
”: Eerchgq ugnriries given be 9,15; and 1s, 


the a oc herivien 9 a0d'13 is 4; which. 


les Ps Gd from 18, rhere ret4incrh 
| "WhefeoF i is 6, whkhbcing #d- 
App the Walt. filler” the 
three nnequa) quantities. Now: eb eh5k 


© - Jeflerfides whichtakenfrom Þ H , the re- 
”  , mabret is © H; the hatf whereof is'© Gland 


CO XANAIto/C7, tho®nican Bd, iFeth 


& Zaketizlf finhine, and it '\WEibſtrat 
Z Phi (offer cont 1iiing fide of Ge aniple 
required ;' from''Z G-the+ "Kpl8 thith ©} thelr 
Wtertnce will be G4 And If we ſits 
M7} 2 C *the other fide; the Uifferente 


Ly, IE ES.: -Eaftfy -,* tr the” arch" 1'V 


-theaſire- -of the vertital 

, and rhe rightTine” SG. (Kh 
TEEN Y, 2” ied D190 

Keuſarz6 the ti ney; Biſe&® 


theſame in” QI ſay then, * +] 
«As rhe Reanglar 6gure<Ffrhe'fintsof 
riir 46s PR*alf# OK, hay 
$7 1 AC: 


I JAMAL 


alt beequdtſts half tie - 


* » 5» 


K&S x. 


ETD 8 + RA TP Bo 0 0 TH 7D 


K... 


Oi ne DD OF = 
* CG 4 mg 
les TX; SCH, Axe equi 
gled, jeTPX.9n4- atglcs ar P:and; 
C axrTand H, che angles T Þ X and LCH 
are cqual ., de ſedt Here paralich fides 


TP dS. 4 Hy fer | 
EI 
a 


arches PGX and BPH, are equal, may 
thtis be proved: PB'and PH arc equal by 
conſtruction, P Cand 'H'Xare equat;*be- 


cauſc 


n A Fi. 
WV 


mn Io} 


exuſe of the paraliet lines PX @T'C Nv" 


 - and therefore OX is equal ro PB, and 


being common to borh , C'B muſt” 


_ necds-be cquall ww. Þ X, Now then, as 
TP, w PX; fois CH; ro C'S; and 
2s PR to PM, fois CN to CF, anda 
line drawn from F to L, parallel to AK, 


> - ſhall cur the fides AC and C K 


onal by the 1 3c. of the ſecond, 8 therefore 
23CK;roCA; fois CF,roCL : tmdbe- 
_ cauſe AV cquallto AC, the Radius of a 


>. great clicle is jonalroCK, che Ra- 
-* dusofa leficr; /a3CK, ra AVs 


fois CF, to VO, And VA 


CF, the proportion willbe- 


PR 


» 


< \ 
= p 


_ woe i. Ts * 
\ U = £ C* 4 . J _ » 4 R 
_ = - þ 
A . 
, - R 
% 


"Jz PR*CK FX - And becauſe VOWn VA is 
+ PM*VAWg equal to VQ ſquare; there- 


| | or the Logarichme of the Radius doubled, . © 
3, 


CN fore if you mulriply CN by 
YO V A, the proportion will be;as - 
PR»CK, toPM « VA; ſo is 


CN«YVA,coVO « VA equal © V Q.,. ; 


ſquare, which was to be proved. - 
' If chen the three fides of an oblique an-" 


}- glcd ſpherical wriangle be giver, and an = 


aaglc inquired ; do thus ; 
1; Take the fines of the fides cor 
hending the angle inquired, Or the Lo» 
ichmes of rhoſe fines, go 
3. Tak+alſarhe quadratof the R 


. 


fred fromehe half noel 

the angle inquired from the 
three Gdes given, and take the fines oftheis _ 
differences, or the Logarithmes of thoſe 
fines, | 

4. If rhe re&angle of the firſt divide the 
re&angle of the ſecond andthird, the' fide 
of rhe quoricnt is the fine of half the angle 
inquired. 

Or if-che ſum of che Logarithme of the 
firſt he deduRted from the ſumo the 
rithres of the ſecond and third, the half 
— ala Logarithmo of half the 
angle | | 
Fy2hfn drith= 


> Aldo Muſinlen by xg, 


"Numbers, , 
% the Oblique angled Triangfl $2P, 
havwg the n 
"£1 Sides P'S, 42 deg, t5-mih, «34. 3-7) 
% '© _ " PZ; 30 "4 oo | oy ds 
: And-: 'S.2, 14 © {OF 52 21 4 
To ſaberayeR 24 HSE - 
| ThEldeP'2, zedeg. | Dif. 


. $9909! 
-The6de'S2, $9723 7-min; |. | _ The 


Þ rhe of the Sixies © 2039134 Toks | 
= dratof the Radius © 10000660080 


C « ſunic ofthe des engrrnes 


pwr qpern oh + _ . 
$32 % WY; | Sings: 4 
Thc Ck 4 min;. '4':737- | 

| Irrence af Þ.Z 18 11 31084. 

|. oPthus '6f the lacs T466:6808 


Whith bein z wokiplyed by Radids ſquare, 

| | T09600J0- 55; divides by 2039256006; 
ent: will be 6209283 077, whe 

+ . whe:cofis +8802; the fine of 52 deg. which 


= ed 104, oma ae Z$ inquired, + - 
: Arith- 


4 


« lrihmericall illuſtration by arafieitt " © 
AuUmbers,. 


 Thefide PS, 42.15, - Liger.Sine.. 
' 'ThefidePZ; 30 9.69897s ' 

Thefide $ 7, 24.7. 9.610503 

Sam ofrhe i ſider, TY pa 19309478 


FT Thehalfe fam, 48.11 
| Diff, of ZS and the half ſum, 24.4 9.609993 
Dif. of PZ. & the half ſum,1$.11 9.492540 

The ———_ 20,000000 


4 39202983 
 \$ From which ſubftratthe ſum 
of the Log,of the fides, PS.PZ I 19399477 
4 There remain, : 19.793060 


: "The halle there £4 896530 is the Lo- 
| of the line of 53. deg, whoſe double 
| 104istheanglePZS as before, 
| . Or-if inſtead of the khms of the 
F fncs-of the fides P'S and PZ, you take 
heed the <a een rarer ory 

in 
RE ee Fi the deibledRe- 
| Fr The work way be plefejtnad without 
lubſtraRion in chis manner, 
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4 A , : oy 
= - py 
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(a) | 


| -ThofileÞ.Z, . <0,87, , 0.301030 

©. The fide Z #1 5 cor, © 6:339497 

| © Dif,of ZP and halffinm; 18.11 9.492540 

* Def. of Z'S and half ſum,2 4; +. 9609997 

"The ſumme is "19 293060 

--- -—  Thehalfe thereof 9.396539 

Is the *Logarichm of the ine of $3 4ey as 
before, 

CASE I2, 


The three angles of a Spherical Triangle 
given, to findeaſode, 


This Caſc is- the converſe ofthe former, | 


and ro be reſolyed afterthe ſame manger, 
if. ſobe we convert the- 


 dccording to the fifth of the foxth Chapter. 
For the rwo lefler angles are aheayepequal 
,unts rwo ſides of a Trian gle comprehende 
by the arkes of grear Circles drawn from 
their Poles, and the. third angle may'be' F 
uadrant , and' therefore | 


ken for-the third fide; 


r theo a 
| Xo ement thereof to a 'Sermicirele 
= * Th ang ting oond; tha? be otic 


into. bdes, 


. As inthe Triangle AB C, 
make the Triangle 


| 
. | \ 
We. 
» 


— 


.qual rethe'e 
.or the arch DT. "Therefore if the- 


'% _ $6.6. © 


no S 


: (#44) 
efthe triangle L MK being thus converted 
into fides, if we reſolye the triavgle ABC, | 
according ro the precepts of the aſt Caſe, | 
we may hinde' rd of rhe hoo which is 
the fide i inquired R 


ttuſtiation Arithmetical , by the 
- Artificial Canon. 


Þ. Ler the three angles of thetriangle LMK 
2 __ | 
£ MK, 104 deg. or the complement of 
DKI1I, 76 deg. equal toAC. 
'MLK, or the fide AB, 46 deg, 30 min, 
LMK, or the Kde BC, 36 dep. 14 min, 
To inde the fide ML; or the angle ABC. 


2 BY &'C9 F, | 

© apy Thefdes' AD 46.90 9.859110 
FED EB C3614 9.790675 

_ rob 4y 19.6009 


EIT y ne} 2 RY Ts T3493 
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(245) - 
The ſumme - 39.56g605 
Sum of the lides (ubſtraft 19 629893 _ 

— — 


The difference 19,93991% 
Halfe difference 9.969856 


The Sine of 68 deg. go min, which doubled 
is 137 deg. 80 min, the quantity of the an- 
gleABC, andthe complement thereof 
to & ſemicircle 43 deg, 20 min,is the 
angle FBG, or the arch F G, 
equal rothe fide M L 
which was in- 
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He form of theſe our Tables, of the. ©: 
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"F being prefixed, which ſhewerh the place of 


33.13 A#” 


W 31313 


the Sun at thar time where the Epocha ad- 

ſcribed hath irs beginning : rhe Tables in. 
tlic fo] lowing pages ſerve For Fulian Years, ". 
Monerhs, Dayes, Houres, 'and Parts, asby- 4 
their Titles it dorh appear... The Years, *- 
Moneths, and Dayes, are taken compleat, _* 
the Houres -and Scruples cutrenr,.- After” 
theſe Tables follower another, which eon— - 
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Beyden in Scotland S | © I> |-5B 
'S. Albons .. S fo 03 
Alezandria inEgypt A | 2. 18 F 
Hniſtexdam in Holland A jo 354 3 
Athens in Greece Ajit L 
 Betbeltm A | 2 77 þ 
1 Barwickh S © 
Bedford S 10.93 
Calcein France | o go 
Cambridge A C oz. 
Canterbury A {© of 
Conſtantinople A |z 4043.9 
Darby -:8:|o obj $3.16 
Dxblis in Ireland - S ig 43,33 
Dartmiowh S jo | 
Ely A jo oz 
Gramham S 19.931 
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Tre Counireys, © 
Shak isſhewcd the difference of 
their Merdians from Londog, © © _ -- 
wid the height of the * 55 
© Pole Artique, * 
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a Nadir, Mee] of the Suns'di- 
 tnall motion ar: r the Suns. er ef ge- # 
"4 - vom aa from the Fay a | 
be. prth. pole, PQ a varalſel of the Suns + 
©. -prearel dttlinarion from my > 4 


-  - Wards the: South From .whence 
-- —Epparent, ocac? antorly ro-H-is the 
4 lian altitude, from M-46.Q;, 
Al: Nd Eleaf yo oe RE | 
the leaſt Meridian altitude from M H ; 
| ateſt, rhe ence will be H 'Q, the }. 
5 Tons mropeeſ ation, on both fi des of "© 
=**--the Equator, and becaitſe che angles HDL: 
and KD Pare cqual, by the gtÞ. of the ſe» 
= cond; therefore the Suns greateſt declinaths* 
on yowards the South ple is equal! to his 
declination rowards 'the North; Þ - .The 
©. - ahdconſequenrly, half cthekdiſtarice of hell . , 
& -* -Ttopicks, or rhe arch H Q , that is, the! 
arch H Z is the quantity of the Suns great; 3 
F eſt declination, And then if you dedu&the F' IFN 
© - Suns greateſt declination, or the arch HLF, #. ft 
E - _ fromthe Suns reign Meridian altitude, 
| ori arch M 


is - 


Exam 


(167) 
"Example, ou _ 
The 'Suns greateſt meridian cltirude at 

Landon abourthe4 16b. of June was found 
to be | 62 00 0@ 
His feaſt December 10, I4 94 —"— 
Their difference is the di- "I RE 
ſtance of the Tropicks | ' 47 «6 0 2; 
Half char theSuns greateſt declin,3 53 00 
Whoſe difference from the \ 
greateſt Alrirude is the height? "38 47 '00 
of rhe Equator - 
Whoſe, complement is' the 8 
Poles elevation. 1 3002 
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- +Tbe Suns place and great ——_ 
fo Fey pp tans ad any pore” © 
te} - Ri tanc ed FHG denoce the Sob- | 
34 þ Fai Gas, 2  B A-G:rhe So 2 
Fd de ro, 6 LehePole of the - 
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4 madden —_ £ ST 

ibericall coungles, 
b. | 


obohibgs? AJ 
| "6 6012.24 
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Probl, 4: | 
The greateſt drelination of the Sung ud 87 p: 
his diftance from the next Kquine® - -- 
Hial poins given, to fade. 
bis right aſcenſion;  . - 
lors hr aur 
Jars le Bode 


Aſcenfion of the 
| the pOuhtof SR Og UTTER may. 
A gles: 


-" As the Radius, 90 .._ 10,” 00009 4 
Tothe Cole CAR, 13 13:53 = 

'} $05 the cangent 60 oo 2 
of *'J. To the Tangent of AB,57.89 ns » 


Only note, thar if rhe. ight SE5aGoh. 
*- of the point ſought be.in the ſecond Qua» 


| en 

"& jnrhe chird Quagrane (as.in 

Tmcirlwahe rnd nh Ke 
drant,, ſubſtra& rhe 

ee and their differencEthall be age 
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- Prob); Fe. 
ce, and declination 
| the Suu nr ogg) the Aſeeofoncs | 
difference, or tims of the Suns 


: | Bi je ter the 
_"THIE-IS bore of 2 


Bad "of kny potne i the Eelip- 
Sy mirdebacſes the aſcenſion 
bog the you pointin an —_ © Subd 


- ma ache annexed Diagram, AGE V re 
%k Meridian, E M T the Horizon, 


GMCV-! 


is, in1 


| GNCY th Equati 


| FR che Nonh Pol 
VT CE CEE 
ken EEE ” 
MC the AcenfonilF: we, Thenigs 


the righteangh rizngle BMC, we Hixve: 
linired, 
| x The angle B M C, the complettientvF 


g = FRE es elevation $d 4 I 
| arte BO he Sing the" 

| Ng ror0g 24 miſt EE 26106 | 
Meicerd finde MC"the Ate ai 

fettnee, By the & Cafe: of rights anpleds 


: Spherical Triangles, the Proportion is, 


' As the Radius, 90 -.. . 
To ha pref C,z rn at 
' Saisco-tangent of BM . 47, 49.099865 
To the ſine EMC, 127462 *  9,66bk0g9y 
Probl, 8 A 3 ] 


| F441: Edits ad the Sur 

2d th wy Wen, io. ftde-- ; 

« M8 7-7 dnplitnde.... | ——_ 
He Amplitude i is at arch of the} © 
*'Horizo trercepred berweery the E-+ 
quator, and the point of riſing, thats 


is, inthe S prnting _— rheartk MB, 
N. 4.” - theres: 4 


Z MO, fa - +9386 
© oth hath ie of MC, NT haha 

” Soisthie fine of B la; "Ry 9.538606 

-' Torhe __ MB, 3375, ., 974463 


Probl. 7. 


| EcABCD in the TITRE 
l aro Be Ml, B D the Ho- 
C oo, Fe Lene ,H [Kan 
-- arch of a Meridian, AC the A of 
+ Eaſt and Weſt; or firſt Vetticall, EM, a 
Ulel of declination, a inzhe right 


| aged ſpherical riangle AHN, yebaye 


+23 The icular AH, the comple- 
b+ mrSs ls eration, 38 deg rot ; 
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C277) 2 
2 Theh LHN, chi commple> | 
ment of rhe 5uns declination, &9 deg..7s me 
Hence the angle A H N may be found Þ 
tic 13 Caſc of right angledyſphericallcri- 


angles; 


| | 7 «© fe Al 
Sdi# the £5-t2 H 5476; 1304 
Totheco:fine of A HN9s8, g8," 9.466369 . 
Whoſe” complement NH Z-17 degr. > 
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; bh facts 33:47; © 9.7986 
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_ oe equangeatyCH $77 9.3600 ,% 
[- >: 2:1 tdi { 2 
Probl. 10. rome? £ 


tows - RR ES 
4-444 l H, the com- , 
plethiens of rhe* declination 69 degr. - 
# min. Hence \ro"finde" the ang eh) 44 2 
baſe HATthie furs Az athbe - "of 
fn, By tit Cafe of ri ahh i 
cal rriangles, <e proportion gl | 


} ys 3 3.9; £ 
The Poles elevation, with ths Sins: Midicats. :.# 
and  Declination. given, It oe | 
ons + S008 Auth, | 
'N-the oblique angled Spherica 
216 AH $ he Digium 
Probleme, we-haveknown, the fide AbY | 
the complement of rhe Poles clevation,... 
38.deg. 47 min,. . H'S, rhe complement of L 
che Suns declination, : 74 deg. &z min, And- 
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SA H:. Now then, bythe 1 Caſe of 
angled Sphericall bs 9 L _ 
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From us, 9g of rhe clock being 45 deg, from 


' the Meridian , and 100f theclock 30 dep. 
. diſtant, now therefore ler fall a perpendt- 


culatherween 9 and to, the better ro inform 


hos 3 we Tz *® 
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ſhall make up the Triangle PR Z befor 
facntioncd and ſuppoſed, which being found 
we may calculate all the- houre diſtancey * 
by the firſt caſe of righc angled [pheren 

Triangleg, For, | 


As the Radius, 
Is rothefine ofthe baſe P R; 
- $0 is rm Tangent of the angle at the per? 
endicular, KP9, 
Tothe | earn of R' x the perpendicular” 


The ajgle ar Þ is alwayes the Equino&i- 
all diſg 1ce of the hovre line from the ſub- 
ſtile, and may thus be ſound : If the arigle 


po cen. che Mcridians be 'lefle rhan'the 


ure diſtance, ſubſtxa& the diſlance.of the 
ſubſtile (roxy the houre diſtance 5 if greater 
ſubſtra&he houre diſtance fromuhar, ' ant 
their d ff:rence ſhall g;ve you the Equino- 
Riall diſtance required, - 

; Thus in our Example,the angle between 
the Mcridians was foundtobe 30 deg.79 m, 
and the diſtance 'of 9 of the clock from 12 
is/ three houres, or 45 deg, - if therefotc I 
lubſtra za deg.78 min, from :45 degorie 
remginder will be 14 deg, 22 min, the di- 
ſtance of 9 of the clock from the ſubſtile, 
Again, the diſtance of 10 ob the clock 
from the Meridian is 30 deg, and therefoie 
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if 1 ſfubſira&:3adeg. from 3odeg, 78 min, 
ons I clock* from the 
will be y$ centeſins or parts of a de 
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houre,. z deg, 75 min. for a quartet of 
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= ſecond rheir Equinoftiall diſtances fro 


the ſubſtile , the thixd and laſt the houre 
axches, computed by the former proportion 3 
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{ As the Radius, go 20,c00009" 
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- * 'Soche rang, of RP gp, 14.23 9,403824 
-  Tothe rangenrofRg, 8.13 — 9.154960. 
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The Geometrical Projei7inn, 


Having calculated the hour diſtances, : 


popngy thus make rhe Diall ; Draw the 


orizontall line ACB, then crofle rt at 
right angles in C, with the-line CO 12,. 
Take bu ones from a Chord, and ma- 


king C. che Center, draw the- Semicircle 
AOB, ſenti 
the Scheme, in whach the plane lieth ; up- 
on this cirele from O to N ſer off the di- 


ſtance of rhe ſubſtile from the Meridian, . 


which was found before robe 18.70. upon 


' +# the Weſt fide of the Meridian, becauſe this 


lane deelinerh Eaſt ,. thep take off the 

Chord rhe ſcverall hour-Hliſftances, as-+ 

they are ready calculated ifathe table, vix,. 
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reſt; and ſer from the ſybſtile upon 
thecircle R NO, asthe Tabke it ſelf di-- 
regerh ; draw ſtreight lines from the cen-- 
ter C to theſe ſeveral points, ſp have you 
the rrue hour lines, which were defired 2: 
and laffly, take from the ſame Chord the- 


heighth of the ftile found to be 34. 32». | 
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- 3 Cegrees, and a North decLning Eaſt or 
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chendo albthe hour-circtes:croftc clie fares. 
plane, asthey did. the former; oneby IKZ 
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which ſer from H to T, in proportion to the- . 
Radius HO, and fromthe point T draw 
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